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WHAT’S THE BEST VALVE FOR POWER OPERATION? 


Years of field proof throughout the oil, gas and 
pipeline industries show that Rockwell-Nord- 
strom lubricated plug valves are best for power 
operation——best for performance, best for econ- 
omy. Here’s why: 


LOW TORQUE of the lubricated plug move- 
ment requires less powerful operators. 


QUARTER-TURN OPERATION means that 
the actuator only moves through 90°...a 
simpler, less costly power system is needed. 


LUBRICANT SEALING eliminates the hard 
to control, extra heavy “‘push’”’ needed on forced 
or wedged metal-to-metal seat valves. 


INSTANT OPERATION is assured by the 
hydraulic jacking action of the pressurized lub- 
ricant to keep the plug free for fast response. 


Protected seats and the prevention of metal- 
to-metal wearing friction by lubricant assures 
longer life, lower cost and better performance. 


Rockwell-Nordstrom valves are available in 
a full range of sizes and pressure ratings for 
electric, pneumatic and hydraulic operation. 
Write for complete details: Rockwell Manufac- 
turing Company, Pittsburgh 8, Pa. Canadian 
Valve Licensee: Peacock Brothers Limited. 


ROCKWELL-=Nordstrom VALVES 


Lubricant Sealed For Positive Shut-off 
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Majors in the Rockies suddenly are keenly: interested in oil shale: 





At least six of the big oil companies have contacted the U. S. Bureau of 
Mines regional office in Denver. They are asking for precise details on where 
they can obtain more oil-shale property. Bureau Director J. H. East, Jr., 
says this is the first time the majors have shown anything beyond academic 
interest in shale. 

East attributes the sudden interest to two factors: Middle East crisis 
which put a premium on domestic energy sources. ..Steadily rising costs of 
exploration and drilling for domestic petroleum. 

But Union Oil's experience also may be a factor. Union Oil's president 
A. C. Rubel predicts a promising shale-oil industry producing about 2,000,000 
bbl. daily within 5 to 10 years. His company's shale-oil experimental station 
has just gone on stream in Colorado. Rubel says the cost barrier will be broken 
within a year and shale oil will be able to compete commercially then with 
petroleum. 

If so, it will add 900 million barrels of shale oil in Colorado to the nation's 


fuel reserves. 











CRISIS IN GAS: Colorado Interstate Gas may be in serious financial trouble. 
The prosperous company's president W. E. Mueller says it 

faces bankruptcy under rates ordered by an FPC examiner. The examiner dis- 
allowed most of two proposed rate increases. He ruled the firm is not entit- 
led to commodity value or a fair-field price for its own produced gas. Since 
Colorado Interstate produces 62 per cent of its gas, this means a $15 million 
annual rate cut and refunding $33 million in higher rates already collected. 
The pinch: Income on this basis won't even cover Colorado Interstate's present 
debt costs. 

Industry leaders are making a last-ditch stand in Washington to persuade 
the Eisenhower administration to withdraw its two proposed amendments to the 
Harris-O' Hara gas bill. If effort fails, insiders say the bill has practically 


no chance. 








OIL RANK: A dilemma for those who like to rank the oil companies: Who's on 
second? Latest statistics show Jersey Standard still tops all 








competitors in size by a large margin. But the second-ranking company de- 
pends on how you figure. Gulf is second in total assets--$2. 8 billion.. Socony 
Mobil is second in gross income--$2.75 billion. Texaco is second in net in- 
come--$302 million. 

The tip that Robert B. Anderson will be the next Secretary of Treasury 
in the Eisenhower cabinet is proving true, Date for Humphrey's resignation 
and Anderson's entry is now July 1. 





LABOR: The big swing is now for a 6 per cent pattern of wage increases in 

the oil industry. Making the 6 per cent offers to unions now are Gulf, 
the Jersey Standard family of companies, Magnolia, Phillips, Texaco, Atlan- 
tic Refining. 

O.C.A.W. union, which has steadfastly rejected earlier offers of 5 per 
cent more, says it'll accept 6 per cent. Union spokesmen say the 6 per cent 
offers actually make a package of 18 cents more--16 cents in wage increases 
and 2 cents in more fringe benefits. This is two-thirds of the way toward 
labor's original demand of 27 cents. 

First violence has marked union attempt to organize drilling crews in 
Permian basin of West Texas. Four union leaders were jailed last week and 
later freed on bond. They had leased 3 acres near a drilling site and plowed 
the land for a ''garden."' In the process a gas line leading to the rig was broken. 
A battle royal erupted when rig crewmen came on the land to repair the line. 
Later union men plowed up the access road to the rig and erected a dirt barri- 
cade, but it was knocked down by bulldozers, Although the scene was quiet at 
weekend, West Texas oil men are expecting other incidents. 








EXPLORATION: Oil hunters in Oklahoma are jumping into the state' deepest 
wildcat campaign yet. The objective is the thick Ordovician 

section of the Anadarko basin covering the western part of the state. British- 

American's success at Knox field in Grady and Stephens counties sparked the 

ultradeep play. B-A uncovered the deepest production in the state last year, 

confirmed it this year, and is drilling on its sixth test. Pan American Petroleum 

is busy at another deep one at Knox. Other plans call for a 20,000-ft. wildcat 

on the large Fort Cobb anticline, a 17,000-ft. wildcat at East Cement dome, 

and deep tests for West Velma, Cruce, Chickasha, and Araphoe. 

Phillips has agreed to unusual conditions in Venezuela as part of its 
deal for Block 17 Concession in Lake Maracaibo. Phillips will grant the Vene- 
zuelan Government free use of its patent on Marlex 50 plus full technical assist- 
ance necessary to produce the plastics material. The American firm also will 
lend Venezuela technical cooperation in obtaining radioactive isotopes and in 
other experiments with atomic energy. 

Shell has completed its 1 Alamosa Ranch for 480 bbl. of 40°-gravity oil 
daily from the Pennsylvanian at 6, 101-23 ft. The wildcat opened first produc- 
tion in the Palo Duro basin, last of the three Texas Panhandle basins to give 
up oil. 

The Paradox basin producing trend has been pushed farther westward in 
Utah. Shell's | Tohonadla in San Juan County flowed at an estimated rate of 
528 bbl. daily on test at 4,995-5,050 ft. Carter has offsetting acreage. El 
Paso Natural and Atlantic Refining also have holdings in the area. 




















Shell is joining the parade into Bolivia. It has an exploration license 
covering about 4,740,000 acres on eastern flank of the Andes in central Bo- 
livia, north and east of established production. Shell already has done sur- 
face exploratory work in the country. 

Geologists now have a new combination of techniques for more accurate 
mapping. It's photogeology plus photogrammetry, which enable geologists to 
work up outcrop patterns. Elevation data necessary for the structural con- 
tour maps are furnished by stereoplotting instruments. 








DRILLING: A report from the Bureau of Mines says oil-base circulating 

fluids will cut down damage to wells and increase total recovery. 
After several years of study in California, bureau researchers say water- 
base drilling muds tend to plug formations. Tests show damage to 5 of 9 
wells drilled with a water-base fluid. But only one in 14 showed damage when 
drilled with the oil-base type. 

California drilling costs, already above the national average, are still 
on the upward trend as oil gets harder to find. The result may be fewer com- 
panies looking for oil in the state. That's the report given a Pacific Coast ses- 
sion of the A.P.I, Production Division. Reasons for higher drilling costs in 
California: Wells there are deeper, more directional drilling because of dif- 
ficult formations, longer completion work with special and expensive comple- 
tion fluids. 

Oil operators soon may be slant-drilling under the National Cemetery at 
Natchez, Miss. The cemetery is on the known geological structure of a produc- 
ing field and is being drained by commercial development outside the reserva- 
tion. The Army has transferred control of the two sections of land to Interior 
for oil leasing. 

















PRODUCTION: Magnolia is running first pilot tests to see if Midland, Tex., 
sewage effluent will solve a vexing water-supply problem. 

Magnolia needs to find enough water for a full-scale flood in the 16,000-acre, 

unitized Pegasus field. It is prepared to spend $1.5 million on a treating plant 

and 18-in. concrete pipeline if tests prove successful. In turn it would get 

2, 800,000 gal. of water daily. 

Fields producing low-gravity, highly viscous crude can be flooded success - 
fully. That's the report from a 3-year pilot test by Union Pacific Railroad in 
the tar zone of California's Wilmington field. Results to date indicate a substan- 
tial increase in ultimate recovery. 

Production of natural gas off the Louisiana coast will soar by year's end. 
Lack of pipelines has kept production nearly constant during past year while 
offshore oil production rose 50 per cent. Two major offshore gas lines before 
the end of the year promise to tap some of the biggest gas reserves yet dis- 
covered and give an incentive for more development drilling. 

First tanker load of crude from Safaniya, world's largest underwater oil 
field, has been lifted by a Japanese vessel. Oil flowed through new 140-mile 
pipeline from the offshore Persian Gulf field to Ras Tanura. Field's produc- 
tion now is 50,000 bbl. daily, will hit 125,000 bbl. daily by midyear. 

















REFINING: Gleanings from A.P.I. midyear refining gathering in Philadelphia: 








...Commercial pentane and bexane isomerization has arrived, First 
hexane isom unit will be built at Shreveport refinery of Atlas Processing Co. 

It will be a U.O. P. Penex unit of 3,000-bbl. daily feed capacity and designed 
to make 98 leaded R.O.N. products. Other units of even larger capacity are 
on the design boards. But refiners can't count on mixed pentane and hexane 
isomers to help them much on road-octane ratings above 100. The prime ex- 
ceptions, of course, are isopentane and 2,3-dimethyl butane which give ex- 
cellent results when blended with all types of base stocks. 

... Isomerization to make branched-chain paraffins from normal ones 
is getting more attention from refiners. Butane isomerization is picking up 
speed as alkylation comes more into the picture. Several butane isom units 
are now being built or planned to make isobutane feed stock for motor -fuel 
alkylate,. 

...Here's a picture of tomorrow's gasoline: Refiners will make premium 
of better than 110 R.O.N. on a°40/60 volumetric split with a 98-R.O.N. regu- 
lar grade. It will cost the refiner 6.1 cents per gallon more to accomplish 
this. But this year refiners may chalk upa record rise in octane ratings of 
premium-grade gasoline. Already 99 and 100 octane are available over much 
of the nation. 

Detroit talks of 12:1 as the probable ultimate in compression ratios with 
current engine designs. Future cars in this class will require fuel of about 
110 R.O.N, It is technically possible now to make a substantial quantity of this 
premium motor fuel with processes already developed. But the costs are high. 
It's another case of technique maintaining a lead on economics. 

A new 55,000-bbl. refinery in Panama is now definite. Contract for the 
$33 million project has been let to Foster Wheeler Corp. for work starting 
within 60-90 days. John Shaheen, New York, and Eugene du Pont, III, Wil- 
mington, have put $1.4 million of their own money into the project. Banks and 
insurance companies have put up the rest. The project has an almost fool- 
proof look: A tax umbrella is guaranteed for 25 years. Ten-year sales con- 
tracts are in hand for 38,000 bbl. daily. A built-in price spread is assured. 
Breakeven point is 20,000 bbl. daily throughput, and payout time is estimated 
at 4-1/2 years. 




















PIPELINING: Common-carrier pipelines are having their say now ina battle 
with producers before Texas Railroad Commission. Spokesmen 

for pipelines are making these points: Producers actually want markets for 
their crude and not transportation. Pipelines will move the oil if the producer 
has a buyer. 

Nine smaller American oil companies have been cut into planning for the 
1,500-mile, $840 million big-inch pipeline from the Middle East to the Mediter- 
ranean, The nine are those which hold a 5 per cent interest in the Iranian con- 








sortium. 

Gas is expected to be moving into Winnipeg by early September with work 
on Trans-Canada Pipeline now moving along smoothly. Meanwhile, work on 
Westcoast Transmission's line in Canada is 70 per cent complete and moving on 
schedule. 

The world's first coal-slurry pipeline is now operating without a hitch. 
Screening equipment is working properly again and the coal-water mixture is 
going through the 108 miles of 8-in. line. 


























(A) GLANDS: Clearances between the gland and 
stuffing box, and gland and stem, are such that the 
stem cannot be scored even if the gland is pulled 
down unevenly. 

(B) DEEP STUFFING BOXES: More than adequate in 
all sizes (2” to 24”) to assure tightness and maxi- 
mum packing life. 

(C) BONNETS AND BODIES: Engineered to exceed 
the requirements of all applicable codes and stan- 
dards. They are tough, durable, dependable. 

(D) INTEGRAL GUIDE RIB FACES IN BODY: 
Machined to insure accurate centering of the gate 


(E) STURDY SEAT RINGS: Bottom-seated so that n 


Walworth Series 150 and 300 


CAST STEEL GATE VALVES 
OFFER YOU THESE FEATURES 


for ’round-the-plant service 


recess exists at the back of the ring to cause turbu- 
lence, erosion and pressure drop. 


(F) STREAMLINED PORTS: Permit unobstructed flow 
which results in minimum pressure drop and reduces 
the possibility of erosion. 

Walworth Cast Steel Gate Valves can be furnished 
with either flanged ends or butt welding ends. Roller 
bearing yokes are available on the larger sizes. On 
valves 4 inches and larger, by-passes can be furnished. 
Walworth Cast Steel Gate, Globe and Check Valves 
from Series 150 to 2500, are available. For Series 
600 and higher, we recommend Walworth Pressure 
Seal Cast Steel Valves. See your Walworth Distribu- 
tor or write to Walworth for complete information. 


WALWORTH 


60 East 42nd Street, New York 17, New York 
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IN THE NEWS 


Drilling: 
Houston Men Take Over Control of American Tidelands 
Violence Marks Attempt to Unionize Rig Crews 
Canadian Homestead Buys Pennant Drilling 
Drilling Costs Are Bound to Go Up in California 


Exploration: 
Hermosa Beach Lease Tops $11 Million 
Shell Strike in Utah Extends Paradox Basin 
Venezuelan Leases Still Go Begging 
Shell Gets Big Concession in Bolivia 
Canada Gets Its “Really Big” Discovery 
A New Combination Gives Accurate Mapping 
Oklahoma Looks to the Ordovician 
A Typical Log from the Paradox Basin 


General Interest: 
Jersey Is First in U. S. Oil, But Who Is Second? 
Hopes Dead for Gas Act Changes This Year 
Six Per Cent Wage-Increase Pattern Is Set 


Pipelines: 
Texas Fight Over Well Connections Reopens 
Gas Company Says Rate Cuts Will Force Bankruptcy 
Buckeye Plans New Products Line in Michigan 
Battle Over Midwest Gas Market Looms as Marathon 
E] Paso, Westcoast Sign up Savanna Creek Gas 
Crown Corporation Lets Trans-Canada Contracts 
Pipeline Briefs 
Nine More Firms Join Planning on Mid-East Crude Line 


Production: 
Magnolia Field’s Complex Flood Starts Big Payoff 
Pilot Water Flood Recovers Viscous Crude 
Sewage May Save Water-Short Pegasus Flood 
First Load of Safaniya Crude Lifted 


Processing: 
How to Find Road Octanes in the Lab 
Tidewater’s Crude Unit Information System Proves Out 
CO: Blanket Adds Safety to Kerosine Handling 
Study Puts Smog Blame on Autos, Incinerators 
Processing Briefs 
Former A.P.I. Official Is Honored by Industry 
Union Oil’s Big Shale Plant Goes to Work 
Investors Take Wraps off 55,000-Bb]. Panama Refinery 
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A.P.l. REFINING REPORT 


Isomerization Adds to Your Octane Picture 132 
By H. R. Grane, J. K. Ozawa, 
and G. R. Worrell 

Production of isopentanes not only offers 
the refiner an excellent means of meeting 
research octane-number requirements, but 
gives him a superb component for super- 
premium fuels. 


What Will Octane Be by 1960? 
By S. P. Blumberg 
Extrapolations of current trends indicate 
that high-performance cars of 1960 will 
require a premium motor fuel of approxi- 
mately 110 research octane number. 


Upgrading the Cs and Cs Paraffins 
By D. H. Belden, V. Haensel, W. G. Starnes, 
and R. C. Zabor 
These gasoline components must be up- 
graded because they will amount to more 
than 1,000,000 bbl. per day in the United 
States in 1960, and will compose 20 per 
cent of the total motor-gasoline pool. 


What a User Thinks of Automatic Data Logging 147 
By E. C. MacMullan 
The Bayway refinery of Esso Standard Oil 
Co. has had an automatic data logger in 
service on a process unit for 2 years. 


Pentane Dehydrogenation 
By H. Shalit, F. W. Kirsch, W. S. Briggs, 
and J. B. Maerker 
A process study of catalytic pentane de- 
hydrogenation shows that, though yields are 
somewhat smaller, the process gives higher 
octanes than isomerization. 


Cutting Corrosion in a Crude Unit 
By J. A. Biehl and E. A. Schnake 
Operation and corrosion studies of a crude- 
oil unit at high and low pH of overhead 
waters showed that the pH of the receiver 
waters should be reduced to about 4.3, with 
inhibitor injections from 10 to 15 p.p.m. 


Progress Report: Regenerative Platinum- 
Catalyst Reforming 
By C. H. Nix 
Two years of operation show that regenera- 
tive platinum-catalyst reforming is a suc- 
cessful method of producing modern 
premium gasolines. 


How 31 Companies Fight Corrosion 
By E. B. Backensto 
Here’s an A.P.I. committee survey of the 
experiences of 31 companies on this im- 
portant problem. Solutions to the major 
difficulties are being found. 


TECHNOLOGY—OPERATION 


Pipeline Pressure-Surge Problems 
By Robert D. Kersten and Edwin J. Waller 
Part 2 of a two-part article dealing with the 
problems of pressure surge. These new 
data will permit better pipeline design. 


Effect of Rotary Speed and Bit Weight on 
Drilling Rate 
By Carl Gatlin 
Even with practical field limits, a better 
combination of these factors may reduce 
your drilling costs. 


How to Find Porosity From Normal Curve and 
Neutron Log 
By Dr. R. G. Hamilton and Paul Charrin 
Part 7 in the series on quantitative log 
analysis. 


Questions on Technology 

PETRO-datics 

Field Processing 

Refiner’s Notebook 

Pipeline Patrol: Special Pipeline Steels 
New special steels for pipeline use are 
weldable without preheating and have a 
weld-joint efficiency of 100 per cent. 
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pick a ZC that best 
fits your pumping unit! 


The broad Fairbanks-Morse “ZC” line has an engine that will 
best fit your pumping unit .. . from 3 to 30 hp. They're 
economical and easy to maintain—simply designed with no 
complicated parts or delicate adjustments. 


All “ZC” sizes are high displacement, heavy-duty, slow- 
speed models—ideal for oil field pumping service! And, all 
sizes have the famous extra-heavy double flywheel for sym- 
metry and perfect balance .. . with power take-off on either 
side of the engine. 


See your local supply store about the "ZC" line... 
write Fairbanks, Morse & Co., Chicago 5, Illinois. 


rs FAIRBANKS-MORSE 


a name worth remembering when you want the best 
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offer new convenience to refiners 


NEW combination prevents gel-clogging in fuel lines as 
well as sludge-plugging of filters, screens and nozzles 


Now Du Pont offers the protective 
qualities of two additives, pre-mixed 
for your convenience: Fuel Oil Addi- 
tive No. 2 (FOA-2) and Du Pont 
Metal Deactivator (DMD Re- 
spectively, they provide outstanding 
stabilizing and dispersant action, 
and protection against the effects of 
copper contamination 

The result isa solution that guards 
against practically all the major 
chemical causes of oil burner trou- 
bles and failures 

The new additive is available in 
two different concentrations. One, 
FOA-208, is composed of 8° DMD 
and 92% FOA-2. The other, FOA- 
212, is a 12% DMD, 88% FOA-2 
solution. 


Stabilizer and dispersant 


The stabilizing action of Du Pont 
FOA-2 retards the formation of in- 
solub’e residues during bulk storage 
and in customers’ tanks. The dis- 
persant action of FOA-2 reduces the 


size of the particles in any residues 
that may form. 

In these two ways, it prevents a 
build-up of sludge that causes clog- 
ging of filters, screens and nozzles. 


Prevents gel-clogging 
Clogged fuel lines are generally due 
to the formation of a gelatinous ma- 
terial. This is frequently caused by 
contamination from copper in 
screens, feed lines, valves and other 
fuel handling equipment. DMD pre- 
vents this effect of copper contamina- 
tion ... thus preventing the need for 
many service calls due to gel-clogged 
fuel lines 

Now, it is possible for refiners to 
add this complete three-way protec- 
tion in a single operation. For best 
results, Du Pont FOA-208 or 212 


should be added to freshly prepared 
stocks at the refinery. 


——— SALES OFFICES 
Chicago 3—8 So. Michigan Ave . RAndolph 6-8630 
Cleveland 15—25 Prospect Ave SUperior 1-1363 
Denver 2-510 Mile High Center Bidg. . AComa 2-2347 
Houston 2 

705 Bank of Commerce Bidg 
Los Angeles 17--612 So. Flower St 
New York 20 

1270 Ave. of the Americas 
Philadelphia 2—3 Penn Center Plaza . 
Pittsburgh 22—1 Gateway Center 
San Francisco 4—111 Sutter St 
Seattle 34003 Aurora Ave MElrose 6977 
Tulsa 11811 So. Baltimore Ave LUther 5-5578 
In Canada—Du Pont Company of Canada (1956) Lim- 
ited, Petroleum Chemicals, 85 Eglinton Ave. East, 
Toronto 12—-Ontario .. , HUdson 1-6461 
In Other Countries—Petroleum Chemicals Division 
Export Sales, 7496 Nemours Bidg., Wilmington 98, 
Del., Olympia 4-5121, Ext. 2962 


CApitol 5-1151 
. MAdison 5-169] 


COlumbus 5-2342 

LOcust 8-353i 
ATiantic 1-2933 
EXbrook 2-6230 





C6. u.5 Pat. orf 
Better Things for Better Living 
. « through Chemistry 


Petroleum Chemicals 


E. 1. DU PONT DENEMOURS & CO. (INC.)— Petroleum Chemicals Division, Wilmington 98, Delaware 
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our best buy for 
IGH-Pressure Services 


ECIPROCATING pumps offer many money-saving advantages over multistage centrifugals 
from 20 to 200 gpm when the differential head in feet is over 20 times the gpm. 


LOW OPERATING EXPENSE—85 to 90% efficiency 
over the complete operating range is generally ac- 
cepted for roller-bearing-equipped power pumps. The 
efficiency range of 20% to 60% for centrifugal pumps 
means that the user must have prime movers 425% 
to 42% larger than required for comparable recipro- 
cating power pumps. Think what this means in power 
savings! 


LOW MAINTENANCE EXPENSE — Reciprocating 
pumps develop high pressure at moderate speed and 
running clearance, whereas centrifugals depend on 
high speed at very close running clearances to de- 
velop pressure. Maintenance engineers know that 
grit, welding beads, mill scale, etc. in suction lines 
and vessels, as well as unstable suction conditions, 
can cause serious seizures and mechanical seal failures 


EXPERIENCE—For over 75 years, Wilson-Snyder has 
furnished heavy-duty pumps of the highest quality, 
and performance records in thousands of refinery in- 
stallations throughout the United States and foreign 
countries have established them as the industry’s 
finest pumps. As a builder of both centrifugal and 
reciprocating types (including power and direct- 
acting steam) you can be sure of an unbiased rec- 
ommendation as to which type will best suit your 
conditions. 


Give your nearest “Oilwell” Pump Specialist an opportunity 
to quote on Wiison-Snyder pumps for your requirements. 


OIL WELL SUPPLY 
DIVISION UNITED STATES STEEL CORPORATION 
Executive Offices—DALLAS, TEXAS 
with Refinery Equipment Specialists at 


Braddock, Pa 

Corpus Christi, Texas 
Los Angeles, Calif 
Odessa, Texos 

Tulsa, Okla. 


Beaumont, Texas 
Calgary, Canada 
Dallas, Texas 

New Orleans, la 
Ponca City, Okla. 


of multistage centrifugal pumps; with costly operat- 
ing delays and expensive replacements. Why risk 
such failures to save a little floor space when depend- 
ability is your most important need? 


Chicago, IIlinois 
Houston, Texas 
New York, N. Y. 
Shreveport, La. 





FIRST... 


AND STILL FOREMOST 


HALLIBURTON’S 


HYDRAFRAC* 


Poe... CC £8.43 


When hydraulic fracturing first proved its effectiveness in stimulating 
recovery from oil-starved wells, the original Hydrafrac Process was the 
basic fracturing technique. After 8 years and many new developments in 
fracturing fluids and techniques for treating newly encountered condi- 
tions, Halliburton’s Hydrafrac Process continues its unbroken record of 
success in most types of formations. 

When the BOPD of that well of yours begins to drop and profits 
begin to.dwindle, you might be wise to consider Hydrafrac, and the 
exclusive Halliburton techniques that make it more effective... the “old 
reliable” that helps get more oil from most any well... new or old. 

Putting more oil in your tanks with Halliburton’s Hydrafrac Process, 
or any other Halliburton fracturing technique suited to your particular 
well conditions, is Halliburton’s primary objective. For unbiased recom- 
mendations, it will pay you to talk it over with your Halliburton repre- 
sentative. Call your local or district office or write the Halliburton Oil 
Well Cementing Company, Duncan, Oklahoma. 


Ask for the bulletin: “Elements of Hydraulic Fracturing” 


HALLIBURTON 


Oil WELL CEMENTING COMPANY 


PIONEERS IN FRACTURING SERVICES 


JUST MINUTES AWAY FROM ANY RIG 
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nis 
new 


THE O-C-T 


DIET /A\ 
PL/AINIGE 


BEST THING THAT EVER HAPPENED 
TO A DUAL STRING TREE 


Developed and proved by O-C-T, Delta Flanges are the 
latest improvement in dual string tree construction. 








O-C-T Delta Flanges are unusually strong 

because each flange half is supported —in perfect 
balance — by three equally spaced studs and nuts. This 
balance, plus compact design, accounts for 

unusual strength and freedom from leakage. 

Laurent Seal Rings are utilized to keep the pressure 
area ‘at a minimum. 

Ask your O-C-T Representative about 


the many advantages of Delta Flanges or write 


for complete information and literature. 


DELTA FLANGES ARE JUST ONE MORE 


yi add bad mael:) aa REASON WHY O-C-T DUAL STRING TREES 
Dittool, € A. Del Lago Hotel, Meresstbo, Veresvele. HAVE SET THE INDUSTRY STANDARD 


Oiltools, C. A., Del Lago Hotel, Maracaibo, Venezuela 
Address Export Inquirie s for All Other Countries to 
P. O. Box 3091, Houston, Texas 





NOT LOADED 


FREE LENGTH GRINNELL 
HANGER WITHOUT PRE-E 
PRECOMPRESSION HANGER WITH 

PRECOMPRESSION 


AREA OF 
EXCESSIVE 
VARIATION 


Without flexible support to keep high 
temperature piping weightless in the 
operating position, entire piping systems 


can be endangered. So Grinnell offers 


Precompressed Hangers for Saf 


Helical coil springs are widely used in 
hangers for flexible support of piping 
which moves up or down during 
thermal expansion. The A.S.A. code 
for pressure piping requires that vari- 
able spring hangers support at least a 


of the pipe’s weight 


minimum of 75% 
for a pipe that rises (relaxing the 
spring) and no more than 125% of 
the pipe’s weight for a pipe that lowers 
(compressing the spring) during oper- 


ation. 


Precompression 
patented Grinnell 
principle 


To guard against the spring’s support- 
ing force exceeding the limits of vari- 
ation, Grinnell developed and patented 
a variable spring hanger design. The 
steel casing holds the spring perma- 
nently precompressed, at the threshold 
of the hanger’s working load range. 
This prevents the spring decompressing 


into its area of excessive variation. 


Pre-set is not 
a substitute 


As a partial substitute for this 

patented precompression, 

some manufacturers insert a 

spacer between the top end 

of a free-length hanger casing 

and the spring to hold the 

HI spring’s height temporarily 

within the working range during ship- 
ment and erection. 
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Another device requires the manufac- 
turer to drill symmetrically opposite 
holes in the casing walls and insert a 
bolt to hold the spring’s height within 
the working range. When these devices 
are removed from the hanger and dis- 
carded, the spring can decompress, 
resulting in high variability in support- 
ing force, 


Cold-setting a universal 
factory service 


as For the erection crew to avoid 
having to compress the spring 
down to the erected position, 
the manufacturer can com- 
press the spring down to this 
height. Grinnell can provide a 
cold-set bolt in precompressed 


hangers. 


Less headroom required 
by Grinnell Hangers 


Shorter hanger casings made possible 
by Grinnell’s patented precompression, 
reduce bulk shipping weight and re- 
quired headroom by eliminating un- 
desirable height. Installation is simpli- 
fied by this shorter casing and also by 
an integral load scale with load indi- 
cator. 

Additional headroom is saved by a 
correspondingly shorter turnbuckle. 
These precompression advantages are 
available in short spring and double 
spring models as well as standard 
spring models. 


WM g 









































er Support of Piping 


Refinery piping supported safely, with ample 
flexibility but low headroom. 


Available in 63 
standard units 


Grinnell Variable Spring Hangers are 
available in 21 sizes each of short, 
standard and double spring models . . . 
for maximum travel of 1%, 2% and 
5 inches respectively within working 
load ranges. Load capacities extend 
from 43 Ibs to 30,550 Ibs. The maxi- 
mum variation in the standard size per 
¥2-inch deflection is 102% of rated 
capacity; inversely proportional in 
short spring and double spring models. 


For further information 


If you have a pipe suspension problem, 
you are invited to write: — Grinnell 
Company, Inc., 246 West Exchange 
Street, Providence, R. I. 





for 
Dependability and Economy 


Standardize on 


mee 


ae 
«>< ‘ 


GASOLINE AND LPG ENGINES 
Model Cyl. Bore Stroke  Displ. Bare Engine H.P 

N56 3% 14.4 @ 2200 RPM 
N62 3% 15.3 @ 2200 RPM 
Y69 21.4 @ 2400 RPM 
Y91 28.5 @ 2400 RPM 
Y112 32.0 @ 2400 RPM 
F124 36.5 @ 2400 RPM 
F140 42.0 @ 2400 RPM 
F162 49.0 @ 2400 RPM 
F186 60.5 @ 2400 RPM 
F209 68.0 @ 2400 RPM 
F226 73.0 @ 2400 RPM 
F244 79.0 @ 2400 RPM 
M271 86.2 @ 2400 RPM 
M290 2.2 @ 2400 RPM 
M330 104.4 @ 2400 RPM 
M363 128.9 @ 2800 RPM 
B371 110.0 @ 2400 RPM 
B427 127.0 @ 2400 RPM 
G134 34.2 @ 2000 RPM 
G157 40.0 @ 2000 RPM 
E201 65.4 @ 2400 RPM 
H227 54.0 @ 1800 RPM 
H243 57.9 @ 1800 RPM | 

H260 62.0 @ 1800 RPM 
H277 66.4 @ 1800 RPM 
K363 123.0 @ 2400 RPM 
, )382 74.0 @ 1400 RPM 
ree 1371 119.0 @ 2400 RPM 
we, 1427 140.0 @ 2400 RPM | 
4 U501 159.0 @ 2400 RPMs} 

; | R513 164.3 @ 2400 RPM 

A product of more than 55 years’ specialized experience, _ ig Ga = he 

. . ° | /@ 
Continental Red Seal oil field power embodies an array of V603 220.0 @ 2800 RPM 
quality features—many of them exclusive—that make for a. f 5% 820 oe * — A 


dependability, economy and long trouble-free life. The CUSHIONED POWER DIESEL ENGINES 


Red Seal Model F-162 shown . . Model Cyl Bere Stroke  Dispi. Bare Engine HP 
above, operating in Stone- | “pra 13) 3d @ 2000 WP 


wall County, Texas, replaced another Red Seal which had GD157 157 39.0 @ 2000 RPM 
*€0201 201 45.8 @ 2000 RPM 


been in pumping service continuously for eight years. . . . HD243 243 55.0 @ 2000 RPM 

: : am *HD260 260 59.0 @ 2000 RPM 
Seals — pert for every oil field application. *HD277 277 63.2 @ 2200 RPM 
ey are available at closely-s | °30382 362 125 @ 1600 RPM 
y y-spaced power levels, for use 70877 427 106.0 @ 2000 RPM 


on all standard fuels. Ask your oil field supply store or RDS72 572 154.0 @ 2000 RPM 
VD603 603 175.0 @ 2600 RPM 


get in touch with your nearest Continental office. S802 ¢ 802 202.0 @ 
*Available for industrial applications only. 
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SERVICE FACILITIES AND GENUINE RED SEAL PARTS AVAILABLE EVERYWHERE 


Continental Motors [orporation 
MUSKEGON, MICHIGAN 


"WORLD'S LEADING INDEPENDENT MANUFACTURER OF INTERNAL COMBUSTION ENGINES, CONTINENTAL MOTORS OPERATES PLANTS 
©" _ JM ATLANTA, DALLAS, DETROIT, MILWAUKEE, MUSKEGON, AND TOLEDO, AND IN ST. THOMAS, ONT, PRODUCING AIR-COOLED AND 
LIQUID- COOLED ENGINES FOR USE ON LAND, AT SEA AND IN THE AIR. 
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How to get the longest 
tube life per dollar! Ask the experts! 


HE Timken Company offers 22 different high- 

temperature tube steels to solve your problems of 
heat, pressure, corrosion and oxidation. One of these 
tube steels has the analysis most suited to your needs, 
gives you maximum tube life per dollar of cost. 


To find this analysis, ask the experts/—the metallur- 
gists of The Timken Roller Bearing Company. 

More than 20 years of experience has made Timken 
Company metallurgists recognized authorities on high- 
temperature steels. You put this backlog of experience 
to work for you when you consult these experts. They'll 
study your specific requirements, then recommend the 
one tube steel that fits them— most economically. 


And you can be sure of uniform high quality in the 
Timken steel you get. One reason: we make our own 
fine alloy steels in electric furnaces. This enables us to 





maintain rigid quality control from melt shop through 
final inspection. 

Timken Company metallurgists will be glad to help 
you solve your tube steel problems. When you ask the 
experts, you get longest tube life for your dollar. The 
Timken Roller Bearing Company, Steel and Tube Divi- 
sion, Canton 6, Ohio. Cable: ““TIMROSCO”. 


This month's report is on: 


: 18-8Ti. 
Sicromo SMS 16.13.3 
7 


Sicromo 
4-6% Cr.-Mo. 


4-6% Cr.-Mo.-Ti, 18-8 Cb 


This chlorination equipment helps us determine cleanliness of our steel by purifying extracted non-metallic residues. 


It's one of many ways we make sure you get steel of uniform high quality. 


TIMKE 


STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Weather 
proof 


This job needs a ready motor! 





Louis Allis vertical motors dependably handle vital jet refueling 
in rugged outdoor service 


Air Force defense installations demand equipment that’s 
ready today, tomorrow, and always. There’s no time for 
mistakes. That’s why Louis Allis motors are counted on 
for dependability. Illustrated above are two typical 
examples of service where instant action is vital. 

The installation is an Air Force jet refueling site. The 
motors shown are Louis Allis vertical solid-shaft 
explosion-proof units designed for petroleum-pumping 
service. The smaller ribbed unit is a non-ventilated 1 hp. 
motor used to pump fuel to the plane; the larger unit 
is a 30 hp. fan-cooled transfer-pump motor. 


Both of these motors are weatherproof; they assure 


MANUFACTURER OF ELECTRIC 


12 


MOTORS AND ADJUSTABLE 


dependable service and long life under baking sun and 
in driving rain- or dust-storms. Louis Allis insulating 
varnish is sure protection against moisture or embrittle- 
ment, and sturdily resists even the effects of acids or 
alkalis in the extreme environmental conditions encoun- 
tered in petrochemical service. 

Locked bearings assure long bearing life, and a readily 
accessible thrust bearing makes infrequent maintenance 
quick and easy. 

Get this dependability in your petroleum applications. 
Contact your Louis Allis District Office, or write The 
Louis Allis Co., 449 E. Stewart St., Milwaukee 1, Wis. 


LOUIS ALLIS 


SPEED DRIVES 
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A typical installation of an EHRSAM ELEVATOR at a Gulf Coast refinery. 


Sate, Low Cost EHRSAM 
ELECTRIC ELEVATOR FOR 'CAT” CREWS 


FACTS: 
Complies with American Standard Safety 
Code, all state and local codes. Machinery 
and cab can be furnished galvanized for 
outdoor installation . . . lift rate, 90 ft. per 
minute. For special applications, speeds 
of from 50-120 ft. per minute are available. 
SIZES: 
2'3" x 2'3" — 300 Ib. capacity (12 Hp.) 
2’°9" x 2’9" — 500 Ib. capacity (2 Hp.) 

4 «4 — 1000 tb. capacity (3 Hp.) 
4’'6" x6" — 2000 Ib. capacity (72 Hp.) 
Maximum lift 250 feet. All-metal car with 
collapsible door. Magnetic brake. Emer- 


Push-button, car-type for 1 to 6 passengers. 
Easy to run, inexpensive to operate, simple to install. 


gency exit and safety door. Rigid, electric- 
welded all-steel frame. 


All components factory assembled and pre- 
tested for easy installation. Complete op- 
erating instructions and detailed drawings 
included with each unit. Furnished with 
all elevator safety equipment required by 
code. All electrical equipment can be 
furnished explosion proof for either 220 
or 440 volts. 


WRITE, WIRE OR PHONE FOR ILLUSTRATED BRO- 
CHURE AND LIST OF EHRSAM ELECTRIC ELEVATOR 
CUSTOMERS. 








THE J. B. EHRSAM & SONS MFG. CO. 


DEPT. OG, ENTERPRISE, KANSAS 
“OVER 80 YEARS OF DEPENDABLE SERVICE” 


SALES OFFICES: Denver, Colorado; Fort Worth, Texas; Kansas City, Kansas. 
WEST COAST: Ehrsam Pacific, Inc., Riverside, California. 





PRESSURE G 





Wey eeeey- 


Only Marsh hag the 
MARSHALLOY 
CASE 


Four times stronger than cast iron 


One-third lighter 


There’s nothing temperamental about a pressure gauge 
provided it’s built right and given proper protection. The basic units of 
Marsh Gauges—socket, tube and movement—are known for the care 
given to their manufacture. Such units deserve the best protection 

and get it in the Marshalloy case. Here is a steel case of 
boiler-plate-thickness, heavily clad with copper inside and out... 
lighter, but many times tougher protected against the 


ravages of corrosion. It is available only in Marsh Gauges. 


MARSH INSTRUMENT CO 
Dept. L, Skokie, tlinois 


Marsh Instrument and Valve Co 


Houst Branch Plant 21 Rothwell St., Sect 


AUGES © THERMOMETERS © WATER 
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\\ ENLARGED 
\\ CROSS-SECTION | 
\\ OF CASE 


}, COPPER 
{| CLAD 
COPPER j j 
CLAD a 
i — 
The strength of steel; 
the corrosion resistance of 





solid copper . that's the 
Marshalloy copper-clad case. 


REGULATING VALVES e HEATING SPECIALTIES 


rHE OIL AND GAS JOURNAL 





Not just static strength, but.. 


RESISTANCE TO TENSILE STRESS is achieved by use of properly heat-treated, accu- 
rately-machined sidebars made of premium steel and fitted with properly- hardened 
pins, bushings and rollers. But to resist operational stresses, additional controls 
over dimensional accuracy, uniformity and roller resiliency are essential. 


STRENGTH OF CHAIN IN MOTION is accomplished through tensile strength plus 
special Link-Belt refinements. These include pitch-hole preparation, micro-finish of 
parts, special processing of sidebars, pre-lubrication and rigid quality control from 
initial selection of materials to final protective boxing. 





namic rom 


assures longer work-life for LINK-BELT Roller Chain 


T: MEET increasing demands for greater speed and Belt office or any leading supply store in the field. Ask 
depth, today’s drives must be capable of taking terrific for Book 2680, covering this complete line of single 
punishment. And dynamic strength—capacity of chain and multiple widths up to 3-inch pitch. 
to resist severe Operating stresses—is of vital importance. 

That’s why EXTRA dynamic strength is built into 


every length of Link-Belt Precision Steel Roller Chain. 
It’s your assurance of lasting, efficient pérformance that 
shrugs off stresses due to engagement with sprockets, 


shock of starting, centrifugal loads. ae 
Link-Belt develops exceptional dynamic strength by - 
P ‘ aaa a ROLLER CHAIN & SPROCKETS 


combining special methods of design, manufacturing 


and processing with proved “extras.” Extras that pay off 
in reduced drilling costs and less down-time. og Bag Rag eH é. Houston i. we. 21, — 
S ; Zz. @ ve . A... as ele » ocar ro oronto > 4 
You can get full information at your nearby Link- Export Office, New York 7. Distributors in All Fields. 14.204 


LINK-BELT gives you dynamic strength that comes from these important EXTRAS 





PRE-STRESSING of multiple SHOT-PEENED ROLLERS have SHEPHERD'S CROOK COTTERS FASTER COUPLING and uncou- 
width chain provides uniform greater fatigue life, added wil remain in place under pling of multiple width chain 
load distribution ability to withstand impact. Severe operating conditions. with E-Z Assembly feature. 
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Behind the Ships that Set the Pace... 


a Master’s Touch in Oil 





World’s mightiest ship, the Navy’s newest ocean- 


going airfield—U. S. S. Saratoga 


Maiden voyage of the world’s first atomic-powered 
submarine 


Ribbon Winners, from the 
United States 


All the Atlantic Blue 
Mauretania to the S. S 


~ 


World's fastest boat, 225 miles an hour 
Campbell's Bluebird 


Donald 


['wo-fifths of all the world’s freighters 


The race horses and the work horses of the seas 


have thing in common—SOCONY MOBIL’S 


master touch in lubrication. 


one 


Good reason! When the chips are down—when 
when schedules must be met 


look to 


records are at stake 
the men know 
SOCONY for its protection 


who marine machinery 


MOBIL 
7 * * 


Wherever there’s progress in motion—in your car, 


your ship, your plane, your factory, your farm or 


your home—you, too, can look to the leader for 


lubri« ation, 





SOCONY MOBIL OIL COMPANY, 
IN LUBRICATION FOR 91 


General Petroleum Corporation, Magnolia Petroleum Company 


LEADER 


Affiliates 


INC. 


YEARS 
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with Aquaness desalting compounds 


You'll save money, because Aquaness materials are concentrated. 
They’re more economical to use, to ship, to store. 

You'll eliminate trouble, because Aquaness materials work 

with a wide range of crudes. You don’t need to switch chemicals 
or adjust feed rate when incoming crude varies in gravity 

and composition. 





An Aquaness refinery representative will be glad to consult 

on your desalting process, to recommend an Aquaness compound 
that will give peak results in minimum amounts, and to 
supervise trials in your refinery to check performance. 

Write or call Aquaness today. 


SAVES OVER $10,000 PER YEAR 
WITH AQUANESS COMPOUNDS 


A leading refinery process- 
ing 8 different crudes at 
a total charge of 30,000 
bbl/day has cut its de- 
salting chemical cost by 
52° by changing to con- 


ATLAS POWDER COMPANY centrated Aquaness com- 


, : 1. Chemical savings 
/ 2005 Qu treet, Houston 26, Texas Setapey 
Ceuenes. DEPARTMENT:Al SS ape ee : amount to more than 
PART $10,000 per year. 


HOUSTON, TEXAS 


Chemicals for Refining, Gasoline Plants and Oil Transportation 
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Naugatuck PARACRIL 


THE OIL-RESISTANT NITRILE-TYPE RUBBER 


Outstandin 


The tance to abrasior 


rubber for 
Wher am 
RUBBER ee 


rubber th 


that 


type 


‘ I iow Offers manutacturers 
gq g resistance! Whether you are a1 
specifying Paracrit for all rubber goods 


BEST greases or dist 
with oil . 
Naugatuck Chemical 
iS Division of United States Rubber Company 
Naugatuck, Connecticut US 


IN CANADA: NAUGATUCK CHEMICALS, Elmira, Ontario « Cable Addre: Rubexport, N.Y 
Rubber Chemicals « Synthetic Rubber « Plastics « Agricultural Chemicals « Reclaimed Rubber e Latice 
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The Inside Story of 


HAPNMAN 


Motor Units 


For Vaives, Floorstands 
and Sluice Gates 


The exposed view gives you the facts. On a Chapman 
Motor Unit there are approximately half as many parts 
as with any other make. This is engineering sense. The 
fewer the parts the fewer the headaches. The less com- 
plicated the unit the less you pay for maintenance 
This simplification in design is all on your plus side 
You lose nothing in performance. In fact you get smooth 
accurate performance over a longer period of time. 


There’s no drift. Backlash is low. And seat tightness is 


held at any predetermined level by precise micrometer- 
controlled limit switch. 

Installation is easy and economical. When used with 
floorstands they come completely wired at factory . 
ready for your line. They’re weatherproof. They’re 
steam tight. And they operate at any angle. Rugged stub- 
tooth gears require no grease or oil. 

See our Catalog 51, now. If you’ve misplaced your 


copy write for a new one, today. 


THE Cc HAPMAN VALVE MANUFACTURING CO. 


INDIAN ORCHARD, MASSACHUSETTS 





VALVES 


to control anything 
but rain! 


My Boss buys a lot of valves—or has it done — 


and he sure likes to buy them from J&L Supply. 


‘ 


“Give those people the facts,” says he, glancing 
at my new raincoat, “and they'll come up with the 


perfect valve for handling anything but rain.” 


“And what do we mean by the ‘facts’?”, says I, 


eager to be a good secretary. 


“Oh,” says he tolerantly, “to get the perfect 
valve for exacting jobs, we just give J&L complete 
service information: size and flange rating and 
facing, fluid to be handled, operating pressure, 
maximum temperature, any special corrosive 


conditions — that sort of thing.” 
“Oh?” says |. 


“Young lady,” says he, sensing my con- 
fusion, “don’t expect to learn all about 
valves in a day. J&L Supply usually recom- 
mends Walworth, and Walworth was mak- 
ing and improving valves before your 


great granddaddy was born!” 


Walworth Cast Steel 
Gate Valve, Series 
300. Can be supplied 
with Roller Bearing 
Yoke and Butt Weld- 
ing End. 


Jones & Laughlin 


SUPPLY DIVISION - Tulsa 


STATES AND CANADA 


SERVING THE 


UNITED 


oll 


AND 


G 


AS 
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Think you'll ever need 
A-power fittings like these? 


rUBE-TURN*® Stainless Steel Elbows— heavy 
wall thickness for nuclear energy reactor. 


Name your piping problem... 
TUBE TURNS CAN HELP YOU! 


No matter what kind of welded piping system you build . . . here’s how 
Tube Turns can be of help: 


Tube Turns’ line includes 12,000 standard welding fittings and 
flanges, plus thousands of specials such as the A-power fittings shown 
above. When you buy from this complete-line leader, you get what you 
need promptly ... products of unsurpassed quality ... backed by experi- 
enced engineering service . . . for reliable, low-cost piping. Order from 
your nearby Tube Turns’ Distributor. 


*TUBE-TURN" and “tt” 


he Leading Manufacturer of Welding Fittings and Flanges Reg. U.S. Pat. Off. 


? ¥ KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: New York « Philadelphia « Pittsburgh « Chicago + Detroit + Ationta « New Orleans « Houston « Midlond 
Dallas « Tulsa « Kansas City « Denver « Los Angeles ¢ Son Francisce + Seattle 
in Coneda: Tube Turns of Canada, Ltd., Ridgetown, Ontario « Toronto, Ontarie « Edmonton, Alberta 





12,000 t 
"TUBE-TURN” PRODUCTS | 


to help you save 3 wayS... i 


SIMPLIFIES ENGINEERING. There’s no compromise 
when you specify TUBE-TURN products. You can 
count on getting the exact fittings for your project 
...the right type, size, schedule and material for every 
piping service. Shown at right: Aluminum piping 
with TuBe-TuRN Welding Fittings and Flanges, in 
water purification plant of The General Tire & Rub- 
ber Company, Chemical Division, Ashtabula, Ohio. 


SPEEDS UP THE JOB. Uniform size, circularity, wall 
thickness of TUBE-TURN Welding Fittings assure 
good fit-up and alignment . . . help make piping in- 
stallation work faster. Each fitting is marked with 
complete specifications for quick, accurate identifica- 
tion. Quartermarked bevels simplify fabrication. 


TUBE TURNS, Dept. J-3 


224 East Broadway, Louisville 1, Kentucky 


Please send free copy of Pipe, Fitting and Flange Materials. 


Company Name 
Com} any Address 
City 

Your Name 


Pos 





ONE-ORDER PURCHASING. Your nearby Tube Turns’ Dis- 
tributor provides this complete-line service promptly. Hence, 
you can make one order fill all your needs in welding fittings 
and flanges ... to cut red tape and save purchasing time, 


Available from your 
nearby 


TUBE TURNS’ aD 
distributor = 


*’ TUBE-TURN "and “tt? 
Reg. U.S. Pat. Off. 


TUBE TURNS 


LOUISVILLE 1, KENTUCKY 
A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


DISTRICT OFFICES: New York + Philadelphia + Pittsburgh « Chicago 

Detroit - Atlanta « New Orleans + Houston + Dallas + Midland 

Tulsa + Kansas City « Denver + Los Angeles + San Francisco + Seattle 

In Canada: Tube Turns of Canada Limited, Ridgetown, Ontario 
Toronto, Ontario + Edmonton, Alberta 
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“It’s my job to take care 


= 





1 
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of these babies— 


y\\ ) , 
ad y - =“ / 
Ajax SURE MAKES IT EASY FOR ME /” 


We build Ajax Gas Engines and Pressure Pumps so 
that they need almost no attention. Feed ’em and 
smile at’em, we like to say—they’ll do the rest. 

® Fact is, of course, all fine equipment calls for 

a good man to care for it. Our point is that 

AJAX products ask for the minimum of service, 
over the longest working periods, and are the 
easiest to handle in any man’s experience. 

Ask your Supply Man! 





° GAS ENGINES 
















AJAX IRON WORKS 


Builders of GAS AND OjL ENGINES, PRESSURE PUMPS 
STEAM DRILLING ENGINES, INDUSTRIAL STEAM ENGINES 


CORRY, PENNSYLVANIA 


Oil Field Distributors’ THE NATIONAL SUPPLY CO.. PITTSBURGH. PA 
R.B. MOORE SUPPLY CO. BOLIVAR. N.Y. « BETHLEHEM SUPPLY CO. TULSA. OKLAHOMA 












FOR OIL IND 


MERICAN BOSCH 


MAGNETOS 


Steadily improved electrical and mechanical characteris- 
tics give these famous Magnetos greater power, PLUS the 
traditional built-in stamina that assures years of constant, 
trouble-free ignition in Drilling, Pumping, and Pipe line 
engines. This is why these power-packed Magnetos are so 
steadily used as original equipment by so many leading 


engine builders. 





On all your present equipment, with either high or low 
tension ignition systems, you can have this instantaneous 
spark efficiency and matchless dependability at all engine 
operating speeds and loads. For, there’s an American 
Bosch Magneto replacement precisely engineered for the 
largest, heavy-duty engine, right down to the most mod- 
ern, high-speed power unit. Moreover, American Bosch 
can serve you well through one of the largest and most 
efficient field service organizations. There’s an AB Service 
Agency near you. Write to us today for Magneto replace- 
ment application data on your high or low tension en- 
gines. American Bosch, Springfield 7, Mass. A Division of 
American Bosch Arma Corporation. 


AME RICAN BOSCH 


' Blectrie Diesel Fuel 
Electric Motors Windshield Wipers injection Equipment 
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Stems 


can't 
seize... 





BRONZE TRIM FIG. 333 


Both of these OIC Duo-Bolt gates have 
special stems. The Fig. 333 stem is OIC 
Alloy-40 in sizes 2” and under. . . corrosion- 
resistant bronze with 20 to 30 times long- 
er life than most other stem bronzes. It 
will not gall or seize. In fact, this alloy has 
all but eliminated stem replacement. The 
Fig. 337 stem is nickel-plated steel... 
highly resistant to pitting in the packing 
area, sturdy and long wearing. 
Design includes bonnet drain ducts 
-+. recessed gasket seat 
To protect against freezing, bonnet ducts 
allow complete drainage of the upper part 
of the valve. The male-female, gasketed 
body-bonnet connection assures a tight 
joint and prevents blown gaskets. 





ALL-IRON TRIM, FIG. 337 | 


Exclusive cast-in seat rings 


On sizes 2” and under, bronze trimmed 
valves include cast-in seat rings, rolled to 
make doubly sure that they cannot loosen 
in service. On sizes 2%” and larger, seat 
rings are screwed in. Seats are integral on 
all-iron trim valves. Both types include a 
button-head stem-to-wedge connection, 
flexible for non-binding wedge seating. 


Immediate availability : . . long line 
Order Duo-Bolt gates from your OIC Dis- 
tributor or his field store. Sizes: 4” to 4”, 
screwed or flanged ends. Working pres- 
sures: 125 to 150 lbs. WSP, 200 to 225 
Ibs. cold WOG, non-shock. Request Form 
No. 1007 for more information, 


THE OHIO INJECTOR COMPANY * WADSWORTH, OHIO 


FORGED & CAST STEEL, LUBRICATED PLUG, 
BRONZE & IRON VALVES 








Clark 8500 bhp. Mode! 302 Gas 
Turbine driving two Clark No. 5 
Centrifugal Compressors. 
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Clark 2000 bhp. Model TLA 
Turbo-supercharged Gas- 
Engine-Driven Compressor. 
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Gas turbines or engines? 


With Clark you eliminate 


rejudice 


Gas turbine-driven centrifugal compressors or reciprocating 
compressors... you can get both types from Clark 


Prejudice can add substantially to the cost when 
selecting compressors. At Clark, we build both gas 
turbine-driven centrifugal compressors and gas- 
engine-driven reciprocating compressors. In both 
instances the compressors and drivers are the most 
modern available. 


Our chief concern is to be certain that you ob- 
tain the proper unit for your specific installation. 
This is where our experienced application engi- 
neers enter the picture. Both types of units have 
certain characteristics that may make one or the 
other best for your particular use. An unbiased 
opinion, after a careful examination of all the facts 


and conditions, is vitally important. Clark is the 
only company that can give you an unbiased opin- 
ion because Clark is the only company that builds 
reciprocating and centrifugal compressors in ad- 
dition to gas turbines. 


Clark application engineers will be pleased to help 
you determine the right type of compressor and 
driver combination for your next application. 


CLARK BROS. CO., OLEAN, NEW YORK 
One of the Dresser Industries 


Offices in Principal Cities Throughout the World 


Centrifugal Compressors 
Reciprocating Compressors 
Gas Turbines 
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SPACE SAVERS! Each of the 
seven starters in the eastern re- 
finery installation (at the right) 
requires a space of only 2 ft. x 
4 ft.—permitting close grouping 
with maximum accessibility for 
inspection and maintenance. 











YOU SAVE INSTALLATION TIME because 
every EC4M starter is shipped with 
all internal wiring complete. (See 
diagram at left) All leads are of anti- 
syphon construction. 


Write for Bulletin 8131 AM 


Six NEMA 8 starters 
for pump motors 
in southwestern refinery 





These ECaM 2200-4800 volt 
Starters are designed for use 
where hazardous mixtures of air 
and inflammable gases or vapors 
are ever-present. NEMA 3R (rain- 
tight) enclosure permits mount- 
ing indoors, outdoors, or in semi- 
enclosed location. Load-break 
oil disconnect switch is self-con- 
tained and completely wired into 
the starter. 

Available in two ratings for 
any power capacity. (J) 50,000 
KVA (certified) interrupting ca- 
pacity of ECaM Type ZHS Con- 
tactor. (2) In VALIMITOR® (volft- 
ampere-limitor) style...the bus 
may be of unlimited capacity. 


THE ELECTRIC CONTROLLER & MFG. CO. 
A DIVISION OF THE SQUARE D COMPANY 
CLEVELAND 28 + OHIO 


7936 
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RECYCLE GAS 


REACTOR 


FURNACE 


19.500 B/D CRACKED HEATING OIL HYDROFINER,. ESSO STANDARD'S BAYWAY REFINERY. LINDEN. N. J 


HYDROFINING CAN GIVE YOU TOP 


PERFOR 


Esso Research and Engineering offers you Hydrofining, a process 
now being applied to a greater variety of feed than any other 
hydrogen-treating process. Hydrofining uses by-product hydro- 
gen to remove sulfur and other impurities without yield loss. 
The process improves product stability, odor, color and other 
quality characteristics without the disadvantages of chemical o1 
clay treating methods. Hydrofining is another achievement of 
the Esso Research program — 38 years of new process develop- 
ments made available to refiners around the world. 
Hydrofining experience has been gained from commercial 


ESSO RESEARCH AND ENGINEERING COMPANY 


15 West 51st Street, New York 19, N. Y. 


[ANCE AT LOWEST INVESTMENT 


units processing a wide variety of feed stocks such as naphthas, 
distillate fuels, lubes and waxes. This experience plus years of 
hydrogenation research gives us a unique opportunity to recom- 
mend the best design for your plant. 

Twenty-three Hydrofining installations are on stream; eight 
more are in the construction or planning stage. Licensees enjoy 
benefits of continuing Hydrofining research. Hydrofining can 
play an important part in helping you process previously 
unattractive stocks into higher quality products. We would 
welcome your inquiry. 


Your key to progress... 
an Esso Research process 





Cllasays Suonger 
Than 
They Need Be! 
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WELDING FITTINGS 


6" Std. wt. 
Seamless Steel Pipe 
A-106 Grade “B” 


6 Std. wt. 
MIDWEST ELBOW 
A-212 Grade “B” 


Below are photographs of two of the many tests that have been 
made of Midwest Welding Fittings. The results are always the 
same ... the seamless pipe to which the fittings are welded 
invariably bursts. There is never any sign of fitting failure or 


weakness. 


There's good reason for this. We make elbows and tees of 
inherently stronger metal . . . the Midwest exclusive method of 
manufacture enables us to maintain greater minimum wall thickness, 
and to reinforce the fittings at points of greatest stress. For the 
many other advantages of Midwest Fittings, ask your Midwest 
distributor or write us for Catalog 54. 


MIDWEST PIPING COMPANY, INC. 


Main Office: 1450 South Second St., St. Lovis 4, Mo 
PLANTS: ST. LOUIS, CLIFTON, N. J. and LOS ANGELES 
SALES OFFICES 
ASHEVILLE (BOX 446, SKYLAND, N. C.) . BOSTON 27—426 FIRST ST 
CHICAGO 3—79 WEST MONROE ST. © CLEVELAND 14—616 ST. CLAIR AVE, 
HOUSTON 2—1213 CAPITOL AVE. e LOS ANGELES 33—520 ANDERSON ST. 
MIAMI 34—2103 LE JEUNE RD . NEW YORK 7—50 CHURCH ST. 
ONEIDA, N.Y.—282 NORTH MAIN ST. « SAN FRANCISCO 11—420 MARKET ST 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


6" Std. wt. 
Seamless Steel Pipe 
A-106 Grade "B” 


6° Std. wt. 
Seamless Steel Pipe 
A-106 Grade “B” 


6" Std. wt. 
MIDWEST TEE 
A-212 Grade “B” 





Typical bursting test of stock Midwest Welding Elbow. As is 
always the case, failure occurred in the seamless pipe while 
the elbow was undamaged. Bursting pressure was 6000 psi... 
considerably above the required code minimum for seamless 
pipe. (Minimum allowable bursting pressure for 6” standard 
weight A-106 Grade B seamless steel pipe is 4438 psi.) 


Bursting test of Midwest Welding Tee taken at random from 
stock. As always, the failure occurred in the seamless pipe and 
not in the fitting. The non-shock internal bursting pressure of 
6200 psi is well above the code minimum for seamless pipe. 
(Minimum allowable bursting pressure for 6” standard weight 
A-106 Grade B seamless steel pipe is 4438 psi.) 


7761 


MI D EST WELDING FITTINGS IMPROVE PIPING DESIGN AND REDUCE COSTS 





—off lines... 


but maintain flow! 


The MUELLER, No.3 Line Stopper Unit 


When repair, replacement or a tie-in is necessary on a 6” 
or 8" line, a Mueller No.3 Line Stopper Unit can shut-off 
the line under pressure, yet service need not be interrupted. 

Line Stopper Fittings and Drilling Nipples are welded 
to the pipe and gate valves attached. The pipe is cut by a 
C1-36 or CC-36 Drilling Machine and a by-pass line in- 
stalled. The Line Stopping Machine inserts and expands a 
stopper which safely isolates the section of pipe to be 
worked on.When work is completed, the by-pass is removed, 
fittings capped, and normal operations are resumed. 

Flow is maintained without a minute’s interruption. 
The line is under pressure through every step of work, 
but there is no escape of fluid, no reduction of safety! 

Stop off those lines that need attention, but keep flow 
on the go — get the details on Mueller NO-BLO® Line 
Stopping Equipment from your Mueller Representative 


or write direct. 


Unit No.3, for 6” and 8" lines, consists of two H-17335 Stopping 
Machines, one H-17345 Completion Machine and one set of attach- 
ments. Max. pressure: 60 p.s.i.; max. temperature: 250°F. 


Unit No. 3SW, for 6’ and 8" lines, with two H-17340 Stopping 
Machines, one H-17346 Completion Machine and one set of attach- 
ments is used for higher pressures. Max. pressure: 230 p.s.i. at OOF; 
max. temperature: 250°F. at 200 p.s.i. 


Factories at: Decatur, Chattanooga, Los Angeles; 
in Canada Mueller, Limited, Sarnia, Ontarie 
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— RECTOR type "0” Fill Shoe and Fill Collar 
F 





Used in conjunction with each other, Rector Type “O” Fill 
Shoe and Fill Collar provide an automatic constant fill; increase 
operating flexibility while running casing and during cementing 

operations. They reduce running time, increase safety, effici- = 
ency and economy and minimize the danger of sticking pipe. 


TRIPPING 
DEVICE 


RUNNING TIME REDUCED because manual fill is eliminated. 

PIPE STICKING MINIMIZED because no “stops” are required to fill 
from top. 

REDUCES PRESSURE SURGE and danger of breaking-down formations, 
causing lost circulation and loss of drilling fluids. 

UNRESTRICTED PASSAGE OF FLUID permits greater volumes through 
shoe and collar at reduced pump pressures with higher velocity in 
annulus. 

ORIFICE FILL AFTER CIRCULATION. You can stop and circulate as often 
and long as desired with continued orifice fill when running is 
resumed, 


CONVERTS TO FLOAT WHEN DESIRED, by tripping flapper valve in 
collar which provides positive closure. 


@ Internal parts of both shoe and collar are a special aluminum 
alloy which has greater strength and abrasion resistance, plus 
easier and faster drill out. 

The Type “O” Fill Shoe has a perforated aluminum alloy 
nose and baffle which is equipped with spring-loaded flapper 
valve with orifice choke. Orifice inserts are available in various 
choke diameters engineered for all pipe sizes. 

The Type “O” Fill Collar has an aluminum alloy baffle, 
spring-loaded flapper valve and shear pin assembly for holding 
valve open. It functions as a back pressure valve or float collar. 
The flapper valve can be closed at any time by dropping a trip ORIFICE 
ball in casing at surface. At 650 p.s.i. pump pressure the ball aaa 
releases flapper valve to provide a positive closure. Ball gravi- IN SPRING 
tates, or is pumped into nose of shoe. yr 

If casing is run to total depth with orifice fill, ball is not used. 
Seating of cement plug on fill collar releases and closes flapper eee 
valve which then acts as back pressure valve, providing positive NOSE 
flow-back control. 
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REPRESENTATIVES IN ALL ACTIVE FIELOS 


es ae 








1929 — Parkersburg Rig and Reel 
Company was the first to offer a =. 
works brake that ake dee 
possible, Ne Hydromatie bra 


Consider the importance of these equipment Saistopments by 
Parkersburg Rig and Reel Company to the petroleum industry: 


1899 - First application of chain drive to oil field 


equipment 


189 — First bolted wooden derrick that could be dis- 


mantled and moved to new location 


1929 — First steel substructure for drilling rigs, a develop- 
ment that led eventually to unitized and portable 
rigs 


1949 — First single tube oil and gas separator 
1949 — Hydracepter was first successful means of remov- 


ing free water from high pressure gas lines and 
recombining liquid hydrocarbons with gas stream 


1955 — First Dynamic Adsorption Unit (DAU) for dry 
desiccant adsorption at wellhead 











1925- The first long-stroke pumping unit was intro- 1950 — rhe first successful cold separation unit, the 


duced by Parkersburg. The longer, slower stroke lifted more 
oil and materially reduced wear and fatigue on sucker rods. 
Parkersburg long stroke pumps have been first choice with 
producers for 32 years. 


Hyreco, appeared under the familiar Parkersburg trade- 
mark, Operators found that the Hyreco gave more con- 
densate recovery than any other unit. Hyrecos are now 
landmarks in high pressure areas. 





And now — in Observance of Our 60th Anniversary= 
Parkersburg Offers Further Proof of Its Leadership 
in Pioneering Equipment to Meet Specific 
Needs of the Petroleum Industry. 


A Parkersburg bn Anniversary FIRST 


Get Trouble-Free Operations with a NEW 
Parkersburg Indirect Heater equipped with 


a STORM-PROOF Burner and Pilot.., 


r’ - F . 
“ é‘ 
i . * 
xt sh ee Ae é = 7 [ ; . a 


et ers +: | eri a 


The new jet type burner and pilot on Parkersburg 
indirect heaters assure you of complete combustion 
at maximum “blue flame” efficiency. Because fuel gas 
mixes automatically with the correct amount of air, 
your Parkersburg indirect heater will operate even 
under storm conditions. And it is simple to operate. 
With the primary air knob wide open, a simple turn 


of the positive-seat valve on the fuel gas line controls 
the amount of fuel gas as desired — and the correct 
air mixing is simultaneously adjusted by the burner 
itself. 

This 60th Anniversary development by 
Parkersburg means safety and economy in 

your lease heating. 


PARKERSBURG — a sign of Leadership for 60 years! 





You Drill More Hole Faster witha 
PARKERSBURG GALEMASTER 
Off-Shore 6-Well Derrick... 
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* Another Parkersburg Anniversory FARST 


New crown block arrangement in the Parkersburg Gale- 
master off-shore derrick eliminates lifting crewn bleck to 
move to new location in line of holes. With special rollers 
designed in the Galemaster, crown block assembly can be 
rolled to new loeation. This saves timeand also eliminates 
weight of bridge Crane and crane rails commonly in tise on 
multi-well derricks. 

Galemaster derricks are-available in single, two-well or 
six-well. designs in heights of-140 and 147 feet. 


Single -Well 
Galemaster (>) 


\SR VSR teee. 


a) 
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Equip your next off-shore rig with a Galemaster 
derrick set on a Parkersburg substructure designed 
especially for skid-type operation. You will agree 
that Parkersburg substructures offer versatility and 
flexibility unsurpassed in off-shore drilling. 


Parkersb urg 
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PARKERSBURG RIG and REEL COMPANY 











At Parkersburg, Quality and Service 
have gone hand-in-hand for 


6O years! 


John Crawford, who founded Parkersburg Rig and 
Reel Company in June, 1897, was a pioneer “pig 
iron peddler.” He walked as much as 100 miles each 
week to sell supplies to rig operators around Brad- 
ford, Pennsylvania. From his close contact with the 
men who operated the equipment came the belief on 
which this company is predicated — our customers 


deserve the best quality and service that can be 
obtained anywhere. We will continue to keep faith 
with that belief. We are not willing to rest on our 
laurels as a recognized leader in pioneering new 
and better equipment. The oil industry can con- 
tinue to look to Parkersburg to point the way to 
better, more economical equipment. 


Parkersburc 


3345 WINTHROP AVENUE 


RIG AND REEL COMPANY 


FORT WORTH 16, TEXAS 


DIVISION OF PARKERSBURG-AETNA CORPORATION 














Resists Salt Air, Salt Water, Sun, Heat, Fumes, Blow- 
ing Dust and Sand—Yet Dries Quickly and Hard to 
a High Gloss Finish! 

Do the job right in the field—right over the sound 
rusted surface! Just scrape and wirebrush to remove 
rust scale and loose rust — then brush or spray 
Rust-Oleum 769 Damp-Proof Red Primer (or H-50 
Primer) over the remaining rust. Then—follow-up with 
the Rust-Oleum finish coat to match the original 
manufacturer's colors, That’s all there is to it. Applied 
over rust—Rust-Oleum keeps your equipment looking 
better... LONGER! 


Rust-Oleum is exclusive, incorporating a specially- 
processed fish oil base that penetrates rust to bare 
metal. It dries right, is free of objectionable odor, 
is ready-mixed and self-leveling. Specify genuine 
Rust-Oleum. Accept no substitutes. Many leading in- 
dustrial oil field supply distributors carry complete 


’ 
with stocks for your convenience. 


RUST-OLEU 


and match original equipment 











FOR FREE TEST SAMPLE—ATTACH TO YOUR LETTERHEAD AND MAIL TO: RUST-OLEUM CORPORATION 2478 OAKTON ST., EVANSTON, ILL. fh} === =] 


Please Send Me a FREE TEST SAMPLE to Match the Following Color: (check sample desired) 
Test Sample of 769 Primer to be Test Sample of Test Sample of 
applied directly over rusted surface BETHLEHEM YELLOW HIGH GLOSS WHITE 
Test Sample of Test Sample of Test Sample of 
CATERPILLAR YELLOW WAUKESHA GRAY QUICK DRYING BLACK 
Test Sample of [| Test Sample of 
NEW NATIONAL BLUE OIL WELL ORANGE 
Test Sample of Test Sample of Nearest Source 
NEW UNIT RIG GRAY OLD EMSCO GREEN of Supply 
Test Sample of Test Sample of [| Complete Literature and 
NEW EMSCO GREEN READY-MIXED ALUMINUM Color Charts. 
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OTIS ELEVATOR COMPANY, ALWAYS 
THE LEADER IN VERTICAL MATERIALS 
HANDLING, HAS TAKEN ITS FIRST 
STEP TOWARDS LEADERSHIP IN 
HORIZONTAL MATERIALS HANDLING. 





THE BAKER-RAULANG COMPANY... 


WORLD'S WORD FOR ELEVATOR QUALITY 
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Among the products of The Baker-Raulang Company is the Traveloader, an entirely new concept in the field of mechanized han 
dling of long, bulky loads. The Traveloader performs three distinct operations. It stacks like a fork truck, carries like a straddle 
truck, and delivers like a road truck. Gas or Diesel- powered Traveloaders are available in 6,000 to 30,000 pound capacitie 
A 4,000 pound capacity Electric-powered Traveloader with solid tires is available for indoor handling in narrow aisle 
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OTIS has greatly expanded the engineering and research facilities of its recently 


acquired subsidiary, the BAKER-RAULANG COMPANY, Cleveland, Ohio. The 
product line has been broadened. It now includes a complete range of GAS and 
ELECTRIC Fork Trucks and an exclusive line of GAS and ELECTRIC side-loading 


Traveloader® Trucks, also Crane and Platform Trucks. You can now look to OTIS 


Baker 


and BAKER for progress in horizontal materials handling. 





-- AN OTIS SUBSIDIARY, IS THE MAKER OF 


GAS AND ELECTRIC 
Teheohen-taat- tm agelet.e— 


Baker's newest gasoline powered fork truck is The battery-powered fork trucks in the Baker line range 
available in many models, with capacities to in capacity from 1,000 to 15,000 pounds. Baker was 
6,000 pounds. It features low initial cost, high a pioneer in materials handling and has been producing 
lift, plus speed and economies of operation. electric industrial trucks for more than 35 years. 
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5 REASONS WHY 


TRETOLITE all-chemical DESALTERS 
are in use wherever oil is refined 


95 to 100% SALT REMOVAL — [he highest 


( standards of purification possible in commercial 


operation. In addition to a 95 to 100% range salt 
removal, Tretolite Desalters also remove other solids, 


fines and trace metals from the crude charge. 


AVERAGE CHEMICAL COST OF 
$.0013 PER BARREL —A real economy of 


operation that is consistent... about 1.3 mills per 





barrel. Water usage is also minimal. and only the 








pumps require power. 


THE ORIGINAL ALL-CHEMICAL DE- 
SALTING PROCESS —Tretolite originated 
all-chemical desalting, and was the first organization 
to provide a desalting system for refiners. The result 


is a desalting experien e unequalled in this field. 


PERFORMANCE-PROVED EVERY 
DAY BY 1% MILLION BARRELS— 
Wherever you see refining. you're sure to see Tretolite 


Desalters. 


AUTOMATIC OPERATION— ! hie epitome ot 
simplicity—requires only minimum operating atten- 


tion. If you have a desalting problem. . . 


isk the Man in the Red Car 
The Tretolite Service Engineer is al- 
ways on cal] to assist you in any of 
your maintenance and processing 


problems. 


Chemicals and Sercices TRETOLITE COMPANY 


= , “oe str : 
for the Petroleum Industry A DIVISION OF PETROLITE CORPORATION 


DESALTING * DEMULSIFYING * CORROSION INHIBITING = 

369 Marshall Avenue, St. Louis 19, Mo. 
SCALE PREVENTING ®* FUEL O/L ADDITIVES © WATER 
DE-OILING © METAL DEACTIVATORS 


5515 Telegraph Road, Los Angeles 22, Calif. 


TD-57-2 
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it will pay you to get better 
acquainted with the 


CONTINENTAL-EMSCO 


D+B PUMPING FAMILY | 


BORN, BRED AND ENGINEERED 
TO WORK TOGETHER 


From Top-to-Bottom in any Oil Well, You’ll Never Meet a More 
Harmonious Family—All Working with One Idea in Mind, to produce 
more oil for you at less cost. 


1 


You will find that it pays to buy the complete Continental-Emsco 
D+B Pumping Package. See your Continental-Emsco Store today. 





CONTINENTAL- EMSCO 


Serving the Oil and Gas Industries 
Worldwide 








CONTINENTAL-EMSCO COMPANY 
A Division of The Youngstown Sheet and Tube Compony 
Genero! Offices: DALLAS, TEXAS * Plants: LOS ANGELES + HOUSTON * GARLAND, TEXAS 
Export Division: 45 Rockefeller Plaze, New York, N.Y 
Representatives in All Principo!l Oil Fields of the World 








The photograph above shows a scale 

model of part of the huge Fawley Refinery of 

Esso Petroleum Company Limited. 

Foster Wheeler was the prime contractor for 

this complete “grass roots” refinery. It now 

has twenty-one process units and more are projected. 


® FOSTER WHEELER DESIGNS AND BUILDS 


PETROLEUM, CHEMICAL AND PETROCHEMICAL PROCESSING PLANTS 


ANYWHERE IN THE WORLD 


\"]) FOSTER 


NEW YORK e LONDON 
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chemicals 


FAWLEY 


ethylene 
Fey ge) oh Al yal = 


Belli t-lel(-yal-) 
butylene 





NEW PETROCHEMICAL PLANT for England's Largest 
Refinery, will be designed and built 
by Foster Wheeler 


SYNTHETIC rubber and plastic hydrocarbon in England, will also provide mechanical de- 


raw materials (ethylene, propylene, butylene 
and butadiene) will be produced from 250,- 
000 tons per year of petroleum intermediates 
in a major process installation at the Fawley, 
England, refinery of Esso Petroleum Com- 
pany Limited. Foster Wheeler, who built the 
new Fawley petroleum refinery, the largest 


sign and construction for this petrochemical 
project. Esso Research and Engineering Com- 
pany supplied basic process design data. 
These basic hydrocarbon products repre- 
sent a new and very substantial source of raw 
material for the British synthetic rubber and 


plastic industries. 


Foster Wheeler Corporation, 165 Broadway, New York 6, N. Y. 


WHEELER 


PARIS e ST. CATHARINES, ONT 
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AMERICAN BLOWER Gyro/l® FLUID DRIVE... 


Class 6 Type VS Gfrol Fluid Drive, 250 hp to 12,000 hp, speeds to 3,600 rpm. 


How to get more 


through-put per kw 


consumed at pipeline pumping stations 


You save power dollars in pipeline pumping 
stations with American Blower Gyrol Fluid Drives. 
Used with standard, single-speed induction motors, 
the stepless, adjustable-speed Gyrol units control 
pump flow and pressure to give the desired output 
at the lowest powel consumption. 


For many years, the dependable Gyrol Fluid Drive 
has satisfied the automation requirements of the 
power plant industry for driving centrifugal 
boiler-feed pumps and fans. Now, the same 
reliable Gyrol Fluid Drive is providing the ideal 
means of remote-controlled powe! transmission 
for the centrifugal pumps in unattended pipeline 
pumping stations, 


, 


Whether you're pumping a singie product o1 
multiple products of various densities, here's how 


you benefit with the Gyrol Fluid Drive: 


@ Lower demand charges 

@ Power savings by adjustable pump spee¢ 

@ No-load motor starting 

e Wide range of pump control, permitti g com 
plete flexibility whether one or several products 
are being pumped 
The use of standard induction motors and 
Gyrol Fluid Drive to prov ide a sale, depen lable 
power combination 


Call your American Blower branch office for full 
information; or write: American Blower Division 
of American-Standard, Detroit 32, Michigan. In 
Canada: Canadian Sirocco products, Windsor, 
Ontario 
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You Say youve 
got a problem, Mister 7 


You say you’re looking for the right steel tube analysis to withstand acids, 
corrosives, oxidation, high pressures and high temperatures? Mister—you 

have got a problem 

But don’t give up. You can get help. National Tube has been studying refinery 
problems of all kinds for over 60 years. We’ve kept case histories of these 
problems and their solutions on file, and from this vast, comprehensive knowl- 
edge we’ve developed over two dozen different steel analyses—answers to almost 
every refinery tubular problem in the book. 

Every one of these analyses has been tested and retested in actual refinery 
service so that we know what can be expected of each. And, in addition to the 
24 analyses shown here, other chemical compositions are available in tubular 
products, and a wide variety of temperature problems are under study. 

So, bring your problem to us. Our expert Mill Service Force will do everything 
it can to help you find a solution. This force is also available for field 
consultation. And there is a good chance we can save you money, by finding a 
good alloy, at low cost, that will meet all the requirements of the job. 

Write to National Tube Division, United States Steel Corporation, 525 William 
Penn Place, Pittsburgh 30, Pennsylvania. 


vt ae. a4 

ms ie EXAMINE THESE TWO DOZEN DIFFERENT NATIONAL TUBE ANALYSES 
Carbon * 5 Cr, % Mo 17 Cr 

Carbon, 2 Mo 5 Cr, ¥2 Mo, 1% Si 18-8 
1 Cr, 4% Mo 7 Cr, 42 Mo 18-8 Ti 
1% Cr, % Mo 8 Cr, 4% Mo 18-8 Cb 
2 Cr, % Mo 8 Cr, 1 Mo 18-8 Mo 
2\%4 Cr, 1 Mo 9 Cr, 1 Mo 25-20 
22 Cr, ¥%2 Mo, % Si 12 Cr 3% Ni 
3 Cr, 1 Mo 12 Cr, Al 5 Ni 


| 5 





NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL SEAMLESS PIPE AND TUBES 








Partners for SSO) years 


NORTH AMERICAN and the 
PETROLEUM INDUSTRY! 








Among our first customers back in 1907 for safer, more dependable transportation. 
were shippers of petroleum products. In We are looking forward to another half 


those days, as now, economy of bulk ship- century of partnership between the vital 


ping by rail called for North American tank 
cars. Today the petroleum industry utilizes 
an increasing number of our 4,529 tank cars 


petroleum industry and progressive North 
American Car Corporation, 


Call on us—anytime. 


en ad 4 NORTH AMERICAN 


ee ane j(CAR CORPORATION 
NORTH WESTERN REFRIGERATOR LINE COMPANY 


OF SPECIALIZED FREIGHT SERVICE 
os MATHERS HUMANE STOCK TRANSPORTATION COMPANY 


231 South La Salle Street, Chicago 4, Illinois 
A NATIONWIDE ORGANIZATION WITH BRANCH OFFICES IN IMPORTANT MARKET CENTERS 


DALLAS - FOND DULAC ~- = ST. PAUL ST. LOUIS + TULSA + SAN FRANCISCO - NEW YORK 
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when ELLIOTT weather-protected motors are installed 
in an Outdoor Pipeline Station! 


This Elliott 1250-hp, 2-pole, squirrel-cage 
induction motor, originally round frame os 
below, is one of the three motors which was 
rebuilt for yeor ‘round weather protection 
All four Elliott motors at the Laura Station 
cre direct-connected to the oil pumps. 


One of the three Elliott round-frame motors 
as it appeared originally. 


Costs Are Slashed. The outdoor structure costs far less 
and maintenance as well as year ’round operating costs 
are reduced. Besides that, Elliott motors are especially 
designed for safe, dependable, trouble-free operation 
in all kinds of weather. 


Take the case of the Service Pipeline Company 
in Illinois. Rebuilding the above Laura Station as an 
outdoor facility, this company installed four Elliott 
weather-protected squirrel-cage induction motors. The 
station includes a canopy which gives extra protection 
from rain and sun—added insurance against the possi- 
bility of direct sunlight tripping the thermal devices, 
and provides a chain hoist for maintenance. Both the 
concrete slab area and the canopy extend far enough to 
provide ample working space around pumping units. 


Three of the four motors, originally dripproof round- 
frame, were rebuilt to weather-protected designs— 
resulting in additional savings. Windings were given 
added treatment by immersing coil ends and baking. 
Explosion-proof bearing temperature and oil pressure 
relays were provided to assure maximum safety for 
operation in a hazardous atmosphere. These and other 
features of the Elliott weather-protected motors permit 
the erection of simplified outdoor stations instead of 
more costly enclosed housings. For further details, call 
your nearby Elliott District Office or write . . . 


ELLIOTT Company 


Ridgway Division * Ridgway, Pa. 
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Hunger! Lighter! Luger Length! 


The greatest advance in fire hose construction 
in over half a century . . . demonstrating an 
entirely new concept of fire hose weight, strength 
and flexibility, made possible by the use of new 
materials and methods of manufacture. 


JACKET—A combination of high-tensile fibres of 
outstanding strength, woven by a special process, 
assuring highest resistance to pressure, wear, 
weather and rough handling. Size-for-size, ‘Fire- 
Flex” pressure-resistance is equal or superior to 
the heavier and stiffer conventional cotton jackets, 
despite its much lighter weight. The tightly woven 
fabric is virtually snagproof, and is treated to 
resist mildew. 


LINING—A light-weight yet long-wearing rein- 
forced rubber lining, bonded firmly to the sur- 
rounding jacket, and having a perfectly smooth 
waterway to insure a full, fast flow. In combination, 
the “Fire-Flex”’ jacket and lining provide a fire hose 
far ahead of conventional types in strength, flexi- 
bility, durability, ease of handling, and economy. 


Cwaitable iu Ieorl Unrieltona 
lo Uleel Ctl Fre Thighling Weeds 


Goodall Rubber Company Date 
447 Whitehead Rd., Trenton 4, N.J. 
Send complete information on the following “Fire-Flex'’ hose: 
EZ flex “SYN-FLEX” 
“LITE-FLEX" “DRI-RACK" 


Send representative with samples 





Company — —— 


Address . — 


— = 





City- : eine an 








COMPARE! ten: 4 son. 


coil of standard Cotton Rubber 
Lined, weighing 21 Ibs. Right: 
A 100 ft. coil of '’Fire-Flex", 
weighing only 19 Ibs. 


“EZflex’’. The finest hose ever devised for municipal and indus- 
trial plant fire protection. Basic “Fire-Flex" construction—amazingly 
light and flexible, with more than sufficient strength to withstand 
the highest pressures involved in this broad field of fire-fighting 
service. Single and Double Jacket. Sizes 1%" to 3". Max. lengths 
of 100 feet. Underwriters and Factory Mutual approved. 
“LITE-FLEX". A new hose with all the outstanding characteristics 
of “Fire-Flex" construction, described at left, plus a gray latex- 
coated cover to meet the requirements of Oil Refineries, Chemical 
Plants and other installations where oils, chemicals, greases and 
other deteriorating agents are present. Less than half the weight 
of regular neoprene covered hose, it has a much higher burst 
pressure rating, and its flexibility far surpasses any other conven- 
tional fire hose. 

The very thin, lightweight jacket combines high-tensile fibres 
by a special weaving process that provides exceptional strength, 
with highest resistance to pressure, wear and rough handling 

The latex cover assures long-lasting protection from chemicals, 
oils, greases and moisture penetration. 

“Lite-Flex” is fully rubber lined . . . seamless, multiple-ply lami- 
nated, reinforced construction, with a smooth waterway to insure 
unrestricted flow. Single Jacket, Sizes 1%" to 22", in maximum 
lengths of 100 feet. 

SYN-FLEX"’. The same stronger, lighter, more flexible 
construction as above, but with black “Synplastic 
latex cover, for service requiring exceptionally high resistance 
to abrasion and/or chemicals. Single Jacket, Sizes 1/2" to 242". 
‘DRI-RACK"™. Used in place of Unlined Linen Hose for indoor 
protection wherever fire hose must be ready for reliable use cfter 
long periods of storage. Exceptionally light in weight and extremely 
flexible ... folds into smaller space. No “weeping” while jacket 
is reaching maximum absorption, as with linen hose—all the water 
goes on the fire! The seamless, laminated, reinforced rubber 
lining is tough and durable, and will stay “alive” for years. 
SINGLE JACKET, Sizes 1%" and 2%". Max. lengths, 100 feet. 
Factory Mutual Approved. 


Fire-Flex” 
instead of 


a) > 


tondord of Quolity — Since 1870 | iG) HOSE + BELTING + 
a) AND OTHER IND HAL RUBBER PRODUCTS 


G OODA LE “bbe Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 
Branches ond Distributors Throughout the United States and in Conado 


FOOTWEAR + CLOTHING 
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“We use American Tiger Brand Wire Rope 
in all our rigs—it gives the best service.” 


C. B. Leatherwood 
Leatherwood Drilling Co. 
Jacksboro, Texas 


HE Leatherwood Drilling Company has 

been using Tiger Brand Wire Rope for 
more than three years on all their rigs. Be- 
fore this, they tried a number of different 
ropes but found that Tiger Brand gave the 
best service. 

Rig No. 1, shown here, is equipped with 
1750 feet of 14%” Tiger Brand with inde- 
pendent wire rope core. They cut back 361% 
feet after every 700 ton-miles and find that 
this practice gives long service life. 

Leatherwood Drilling Company keeps ac- 
curate ton-mile records which they consider 
to be the best method for judging wire rope 
life. That’s why they use American Tiger 
Brand on all their rigs. It means lower wire 
rope costs and less rig time wasted in chang- 
ing ropes. 


DRILLING A WILDCAT WELL near Jacksboro, Texas with 1750 feet of 
Tiger Brand Wire Rope. 


4 C. B. LEATHERWOOD, PRESIDENT (right), and Johnny Houston, Driller 
on Leatherwood Rig No. 1. Wire rope is kept well-lubricated. 


AMERICAN STEEL & WIRE DIVISION 
United States Steel, General Offices: Cleveland, Ohio 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO - TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS AMERICAN TIGER BRAND WIRE ROPE 
ms A esr cae ee 
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Refining and research go together. The laboratory is vital to the suc- 
cessful operation of any oil refinery. That’s why refiners, everywhere, 


have come to depend on UOP for many essential laboratory functions. 


UOP laboratory service is broad, comprehensive, expert, providing 
vital information that in most cases would be impractical or economi- 
cally impossible for the individual refiner to develop. It covers such 
specifics as the evaluation of crudes, problems of treating products for 
maximum stability, maintenance of product quality, performance of 
gas concentration equipment, answers all the requirements of a thorough 
and complete laboratory service. 

Today, refiners everywhere in the free world are users of this labora- 
tory service. It is available to any refiner, regardless of his volume 


or scope of operation. UOP laboratory service is truly universal. 


laboratory s 


UOP Laboratories have 
available the most modern 
scientific research equip- 
ment. For example, here is 
one of two mass spectro- 
meters, both of which are 
used for checking composi- 
tions of gas and liquids for 
laboratory customers. In 
actual operation the gas 
molecule is bombarded by 
electrons under carefully 
controlled conditions. Re- 
sulting fragments are sorted 
out by electric and magnetic 
fields, and recorded, thus 
revealing a pattern charac- 
teristic of each gas. 
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UNIVERSAL OIL PRODUCTS 
COMPANY 


30 Algonquin Road 
Des Plaines, Illinois, U.S.A. 





Every chain drive—seven in all—in 
this new Emsco EDES Drawworks is 
Rex Roller Chain. 

Why Rex? Continental-Emsco 
Company knew from experience that 
this oil field chain would back up the 
extra speed and profits designed into 
this new drilling rig. 

Greatly extended chain life does it. 
A revolutionary system of precision 
pitch control with fine degree toler- 


lasting reasons why 
this new EMSCO drawworks 


delivers longer service life 





ances assures equal load distribution 
over all parts. This way no one side 
plate is singled out for the load brunt 
...mo chance for costly early chain 
breakdown. 

Here’s another Rex reason: top- 
strength pin holes. A special manu- 
facturing process imparts tremen- 
dous strength at these vital points. 

What about disassembly? These 
rugged roller chains have “glide-fit” 


design...taking apart and recou- 
pling are amazingly fast and simple. 
More money saved! 

Whatever rigs you’re working 
with, you can get more work out of 
your chains by specifying Rex Roller 
Chains. Talk to your supply store or 
to your Rex Field Sales Engineer. For 
literature, write CHAIN Belt Com- 
pany, 4619 West Greenfield Avenue, 
Milwaukee 1, Wisconsin. 


CHAIRS! BELT COMPANY 


MILWAUKEE 1, WISCONSIN 


Oil field offices: Dallas * Houston * Los Angeles * New York 
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High joint strength of J&L Buttress- 
Thread casing is attained by combined 
effect of completely engaged runout 
threads and the three-degree flank angle 
of the thread. Joint strength is almost 
equal to that of the body of the pipe. 
Easy stabbing, rapid spinning and fewer 
power strokes to pull the coupling up to 
the power-tight position are provided by 


the unique thread design. 

= rea A superior casing is assured through 
use of quality steel, automatically con- 
trolled heat treatment, and new preci- 


sion methods of machining, inspection and 
testing. Buttress-Thread casing is avail- 


. 
able in A. P.I. grades J-55, N-80 and P-110 
as well as in still higher grades to meet 
special requirements. 


Order this new J&L casing for use in 


your most severe and variable drilling 
operations. Write for complete information 
to the Jones & Laughlin Steel Corporation, 
Dept. 416, 3 Gateway Center, Pittsburgh 
30, Pennsylvania. 


Coupling threads (five per inch) en- 
gage casing threads throughout the 
entire length of a long coupling. The 
4 inch taper per foot is continuous and 
without the conventional fast angle 
vanishing threads. Full section of the 
casing is utilized in supporting weight 


of the string. Inside clearance of joint ; e 
is not reduced by inside upsets. Jones & Laughlin 
STEEL ...a great name in steel 
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MAGNETO 


BENDIX OFFERS A COMPLETELY MODERN INDUSTRIAL ENGINE MAGNETO 


[he reputation of Bendix* in the field of ignition is truly unmatched. From the 
history-making flight of Lindbergh to today’s fastest jets, the aviation industry 
UNMATCHED DESIGN FEATURES has always looked to Bendix for the latest and most efficient ignition equipment 
Likewise in industrial ignition Bendix has set new standards of performance in 
applications ranging from small outboard motors to the largest industrial engines 

That’s why the introduction of this new Bendix S-400 series of magnetos is 
Metal Encased of such great importance. Here is a magneto that incorporates all of the improve- 








Fully Boll Bearing Equipped ments and refinements of modern ignition design. 

Built to aircraft precision standards the new S-400 series is especially rugged 
so as to deliver trouble-free operation during long periods of service. 
impulse Coupling Provides for Complete It is available in both four- and six-cylinder flange-mounted models ir 
Adjustment of Log Angle and Lug Position 


Pivotless Aircraft Type Breaker 


weatherproof, unshielded and radio-shielded versions. 

High Output ct all Operating Speeds For the important jobs where continuous top performance is a must, the 
Metal High Tension Outlet Plate and Feed- new Bendix S-400 series magneto is the logical choice. Why not write today for 
through Condenser on Shielded Magnetos complete details and specifications of this modern industrial engine magneto 
SCINTILLA DIVISION OF BENDIX AVIATION CORPORATION, SIDNEY, N. 


Export Sales and Service: Bendix International Division, 205 East 42nd St., New York 17, N 


Scintilla Division Goad” 


AVIATION CORPORATION 
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There is one type of 


HEAT 
TRANSFER 
SURFACE 


best suited to your next 
heat exchanger. 


In some cases, bare tubes may be the most prac 
tical type of heat transfer surface for your needs 
In other cases, finned tubes may provide a more 


efhcient and compact exchanger 


G-R builds heat transfer apparatus with esther 
bare tubes or finned tubes. G-R finned tube sur- 
faces include both longitudinal G-Fin and helical 
K -Fin two widely popular types that have 
proved their superiority in hundreds of thousands 


of installations throughout the world 


G-R builds both shell-and-tube units and open 
sections for large or small capacities .. . for 
high or low temperatures and pressures for 
clean or clogging fluids, with high or low heat 
transfer rates. Your problem involves some of 
these conditions. G-R engineers have met all 
these conditions in all of their combinations. Let 


us advise you. Call in a G-R representative today. 


THE GRISCOM-RUSSELL CO. 


A SUBSIDIARY OF GENERAL PRE SION EQUIPMENT CORPORATION 


MASSILLON, OHIO 


HERE’S AN EXAMPLE OF G-R LEADERSHIP 
IN HEAT TRANSFER APPARATUS 





is it the DESIGN test? 


G-R Twin G-Fin Sections are the simplest form of 
heat exchanger—a pipe within a pipe, with head end 


closure consisting of only 4 parts 


is it the ADAPTABILITY test? 


More than 80,000 G-R Twin G-Fin Sections are in 
use on a wider range ol heat transfer services than any 


other design of heat exchanger on the market 


is it the BACKGROUND test? 


and apply if to G-R Twin G-Fin Sections have been on the market for 


25 years, and their design and construction are based 


on 90 years of experience in building heat transfer 


apparatus 
G-R i 
Is it the PERFORMANCE test? 


Many thousands of G-R Twin G-Fin Sections have 


been in service for 10 years and longer with negligible 


j WAIT G-Fin maintenan cost and without r¢ placeme nts of any kind 


Is it the EFFECTIVENESS test? 


Sections The G-R Twin G-Fin Section has elements with longi- 


tudinal G-Fins that have 6 to 8 times the external trans- 
fer surface of bare tubes, thereby permitting fewer tubes 
to handle services in which the two fluids have unequal 


heat conductivity. 


is it the RATING test? 


The long and extensive experience of the G-R engi- 
neers in heat transfer, and the operating results of the 
many tens of thousands of G-R Twin G-Fin Sections 
in service assure ratings which are authoritative and 
dependable and can be guaranteed. 


Is it the CONVENIENCE test? 


G-R Twin G-Fin Sections are standard and inter 
changeable. They are easily handled, can be shifted 
from one kind of heat transfer service to another, can be 

1 in series or parallel to suit the desired capacity 


perature range, and sections can be added or 


ind 
ind tem] 


removed to meet changes in operating conditions 
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Write for bulletin 


describing these “universal” THE GRISCOM-RUSSELL co. 


heat exchangers in detail. A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


MASSILLON, OHIO 








By Glenn Taliaferro 
Johnston Testers 
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THE BOTTOM OF YOUR WELL 


FIVE Important Points of D. S. T. 


The science of reservoir engineering 
is putting greater demand on the field 
engineer for understanding and inter- 
pretative knowledge of Drill Stem Test 
Pressure Charts. Technical reservoir in- 
formation can be enhanced by utilizing 
drill stem test data. 

Realizing there is a need for proper 
evaluation of such data, Johnston Test- 
ers is complying by furnishing to the 
industry a pressure chart combining 
both “expanded” time and “expanded” 
pressure. Figures A and B illustrate the 
same chart, Figure A having the 
advantage of “expanded” time and 
“expanded” pressure to aid in the inter- 
pretation. By placing Figure A on a 
reduced time scale and removing the 
extra inches of deflection Figure B is 
produced. 

Although Figure A presents a rather 
complicated appearance, it is simpli- 
fied by realizing that 

1. The chart progresses from right 

to left and that 

2. When a pressure line reaches the 

left extremity of the chart it will 
reappear AT THE SAME PRES- 
SURE READING ON THE 
RIGHT SIDE. 

Points of interest on Figure A 

1. Initial hydrostatic mud pressure. 

2. Initial flowing pressure 

3. Final flowing pressure. 

4. Final shut-in pressure. 

5. Final hydrostatic mud pressure. 

Reading from right to left, the pres- 
sure chart indicates the build-up hydro- 
static pressure as the testing assembly 
is lowered in the hole. Upon reach- 


FIGURE A 


ing bottom the initial hydrostatic head 
of the mud column is recorded in 
pounds per square inch as indicated at 
point “1”. 

With the testing assembly on bottom, 
weight is applied and the packer is ex- 
panded isolating the desired test zone. 

After the packer expands, the test 
tool opens exposing the test zone to 
the conditions in the drill pipe. This 
allows the pressure to drop from the 
initial hydrostatic mud pressure at point 
“1” to the initial flowing pressure at 
point “2” and with this decrease of 
pressure on the test interval, the fluid 
in the formation is permitted to flow 
into the well bore. 

As the fluid flows from the forma- 
tion through the perforated anchor 
and into the drill pipe, the pressure 
recorders accurately record the increase 
of pressure from the initial flow pees- 
sure at point “2” to the final flow 
pressure at point “3”. 

Any changes in pressure during the 
flow period will be recorded whether 
they are caused by tool manipulations 
or formation characteristics and will be 
easily identified on the flow curve. 
Examples of these pressure changes 
during the flowing period could be 
changing chokes at the surface, partial 
or complete plugging during the test, 
operating the equalizing valve to un- 
plug the test tool. 

After the well has been flowing for 
the desired length of time, the shut-in 
valve in the testing assembly is closed 
by rotating the pipe to the right. The 
small volume in the tester assembly 
from the shut-in valve to the bottom 
of the hole allows a rapid build-up 
toward the formation or reservoir pres- 




















Pressure Charts 


sure and the final shut-in pressure is 
recorded at point “4” 

After the shut-in period is completed 
the equalizing ports are opened, allow- 
ing the mud to flow below the packer, 
facilitating easy removal of the packer 
from the packer seat. As the mud 
equalizes below the packer, the pres- 
sure increases to the final hydrostatic 
mud pressure at point “5” and as the 
tester is removed from the hole the 
chart shows the decrease in pressure 
and returns to the base line as the test 
tool reaches the surface. 

All the pressures measured and re- 
corded are due to the “actions” of 
various fluids encountered or controlled 
by the Tester. Mechanical operations, 
such as sudden changes in running 
speed, jarring, and so on, will record 
as vertical lines (pressure) very short 
time intervals. These lines will not 
confuse the actual test pressures as they 
are readily recognized as forces other 
than those caused by the formation. 

For more comprehensive interpretative 
data write Johnston Testers for the booklet 
entitled “The Interpretation of Drill Stem 
Test Data.” 


FIGURE B 

















GLENN TALIAFERRO 
Manager of Chart Dept. 
Johnston Testers 
Houston, Texas 
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A Subsidiary of Schlumberger Well Surveying Corporation 


first in drill stem testing 


HOUSTON, TEXAS 
LOS ANGELES, CALIF. CALGARY, CAN. 
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Foxboro Flow Meters get “‘sea-duty” measur- 
ing gos flow on platform in Gulf of Mexico 
Well pressure is 1900 Ibs.; pressure upsteam 
from chokes 800 Ibs.; meter-run pressure 


.-- Foxboro Flow Meters rom 


Rugged, accurate, thoroughly dependable — whether 
they're measuring gas flow on an off-shore platform 
or on a wind-swept desert! That's the field perform- 
ance record of Foxboro Flow Meters... the reliable, 
economical means of charting and prorating well 
production. 

Basic “better-design’ of these Foxboro Meters 
assures accuracy with essentially no maintenance! 
For example, transmission of float motion to the pen is 
linear — through the exclusive segmental lever drive 


THE FOXBORO COMPANY, 





and “life-lubricated”’ anti-friction bearing. There's no 
calibration compromise . . . no lost motion. And these 
are only a few of many engineered advances that 
pay off in troublefree yas measurement. 

There are Foxboro Flow Meters for all production 
pressures. Especially adapted to field metering, the 
Type 22 is popular for working pressures to 2000 psi. 
The heavy-duty Type 26 is widely used for working 
pressures to 5000 psi. For complete details, write for 
Bulletin 7-10A. 


605 NORFOLK STREET, FOXBORO, MASS. U.S.A. 


FOXBORO Oil and Gas FLOW METERS 


REG. U. S. PAT. OFF. 
FACTORIES IN THE UNITED 


STATE S, 


CANADA, AND ENGLAND 
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No long and costly ‘''down time’”’ involved 


Motors can be interchanged or replaced in minutes with the all-steel, 
All-Motor type FALK Motoreducer. No long and costly “down time” is 
involved in making the change! 

Best of all, replacement is not limited to original make of motor—new 
NEMA frames may be substituted for old. This versatile Motoreducer 
operates with any make, speed or type of standard foot-mounted motor 
within its AGMA rating. No modification, no special shaft, no “partial” 
motor required. 

In addition to unmatched motor interchangeability, this dependable 
gear drive—the “work horse of industry”—offers: widest choice of 
output-shaft position (horizontal, vertical, right-angle)...any output- 
shaft connection. ..any mounting, including wall and ceiling. . .standard 
speed range from 1.5 rpm to 1430 rpm. All these advantages, plus 
proved efficiency, low maintenance and extra-long life, make the All- 
Motor type FALK Motoreducer your best buy for any job requirement. 

Furnished in sizes up to 75 hp with any make, style or type of motor; 
or, without a motor if desired. FALK Motoreducers are available from 
convenient factory, field or distributor stocks, from coast to coast. 

Write for Bulletin 3100 


THE FALK CORPORATION, MILWAUKEE, WISCONSIN 


MANUFACTURERS OF: 
®@ Motoreducers @ Single Helical Gears 
© Speed Reducers @ Herringbone Gears 
© Flexible Couplings © Marine Drives 
© Shoft Mounted Drives © Stee! Castings 


@ High Speed Drives © Weldments 


. . 
® Special Gear Drives © Contract Machining eee good name in industry 


FALK “IN-BUILT” FACTORS 
assure full dependability — 
better service—longer life 


ALL-STEEL HOUSINGS 
Rugged, strong, rigid 
... all parts heavy steel 
plate, formed and 
welded in the Falk 
Weld Shop. 


LARGE OVERHUNG 
LOAD CAPACITY 
Large shafts, oversize 
bearings...rigid 
mountings with wide 
bearing spans to han- 
die maximum loads. 


PRECISION GEARING 

Heat-treated alloy 
steel gearing, preci- 
sion cut and shaved 
after heat treatment 
to eliminate distortion. 


SEALED HOUSINGS 
Splashproof, 
dustproof, oiltight. 
Dual closures and 
one-way vents keep 
oil in, dust and mois. 
ture out. 
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a oe 
values in that count! 


power 


When thousands of dollars worth of equipment can be idled 

. : by a single motor failure, it stands to reason you want the 

guy best motor you can get. That’s the reason so many manu- 
facturers of oil production machinery rely upon Howell 

PROCESSING PUMPS | fu motors to keep their equipment going strong... year after 
year ... with a minimum of maintenance. Howell gives you: 

EXTRA DEPENDABILITY that challenges the years. Howell’s new prin- 


{ “if a ciple of heat-source ventilation . . . double sealed bearings ... tough 
——— won rolled steel frames and precision fitted cast iron end plates ... these 
a, 1 » and many more are plus values that count! 
ZA | AN UNSURPASSED REPUTATION for engineering excellence a1 
COMPRESSORS quality manufacture ... built up by Howell in over 40 years of serv 
ng industry’s AC motor requirements. 


ar > igs —— Howell weather-protected motors, in sizes up to 300 hp, are 
“(( — 


4“ heavy-duty applications. They’re rodent-proof, rust-proofed 


Ta \ e ; ! le and 
y 4 out, and stream-lined no external fins or ribs to accumulate 
es ald and dirt. Howell also makes standard open, TEFC and explo 
motors, gear-motors and part winding motors for o 
PIPE LINE PUMPS MUD MIXERS applications. 


Howell motors are specified and used by these leading manufacturers of oil production equipment: 


Philadelphia Gear Works, Inc. @ The Worthington Corp. @ Toledo Pipe Threading Co. @ Aurora Pump Division, The New York Air 
Brake Co. @ Hercules Tool Company. 


A Howell sales engineer can give you valuable | 
assistance on any motor application. Wire or ’phone 


collect ...or drop us a line... you'll get prompt } 
action. Howell Electric Motors Co., Howell, Michigan. ms et oO Ww & a L motors 


---precision built for industry since 1915 
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7 * _ Which one 
" of these valves 
weighs less, costs less, 
but is stronger? 





; 


Both of these valves are of the same make, model, size Unibolt Couplings are easy to attach to any valve. Either 


and pressure rating. One is equipped with 2”, 6000 Ibs hub of the Coupling may be butt-welded, socket-welded 


test, Unibolt Couplings, the other with 2”, Series 900 yr screwed to the valve body 
flanges. The Unibolt-equipped valve weighs 102 Ibs. less 
Even if steel were plentiful, Unibolt-equipped valves 


costs about 10 proximately 28% stronger! 
is opposed to flanged valves—would be your best buy 


Because it weighs 


ess, the [ nibolt eq ipped valve costs less to ship ind 1S 
THORNHILL CRAVER CO. 


easier to handle, easier to install. (Two bolts and nuts. con 


mas » 16 holec and 327? nue 
pared co 16 bolts and nuts P. O. Box 1184, Houston, Texas 


ask your supplier to furnish unibolt-equipped valves 


—— a _| 4 x —" 
6S) hi 
ft wb aaa 
| 








hy General Electric Drive 
roves Best For Oil Well 
rilling Rig Electrification 


Control simplicity inherent in 
motor and generator design. 
General Electric’s differential generators 
ate the need for complicated external 

irrent and voltage regulating controls, 
i-back 
devices used in some makes o: electric drive 
Moreover, General Electric’s familiar air 


system eliminates the individual 


systems, and torque limiting 


throttle 
exciters for each generator. The G-E shunt 
of load loss 


) speed-limiting 


tor will not run away in case 
and therefore requires n 
control devices. This motor has excellent 
braking characteristics without any added 
controls. All control provided for the Gen 
eral Electric drive system assures com 
plete regulation of speed and 


simply and efficiently. 


torque 


Can be used with almost any 
popular oil field engine. A great 
nber of popular oil field engines can be 
ised with General Electric 


spare engines which you may 


drive including 
have in stock 
The advantage here is that preference for 

1d familiarity with a particular make of 
engine need not be sacrificed to gain the 
efficient, 
Parts pri 


benefits of this reliable, low 


maintenance drive system 
grams need not be complicated by the ad- 
of a different line. General Electric 

d the engine builder co-operate so that 
engine-generator sets are furnished as a 
completely engineered package. G.E. has 


two generators available for oil field appli 


The GT558R1 


single-bearing, flange-mounted, self-ven- 


cations. generator 1s a 
tilated machine with the following input 
horsepower ratings: 200 hp at 1200 rpm, 
240 hp at 1400 rpm, 280 hp at 1600 rpm, 
320 hp at 1800 rpm, 340 hp at 2000 rpm, 
350 hp at 2100 rpm. The GE752]J genera 
tor is a two bearing, single shaft, sepa- 
(It is 


extension 


rately ventilated generator also 
two shaft 


chine.) This generator has the following 


available as a ma 
input horsepower ratings: 450 hp at 850 
rpm, 550 hp at 900 rpm, 600 hp at 1000- 
1300 rpm. The GE752H2 motor rates 625 
hp continuously and up to 1000 hp for 
hoisting at 950 rpm 

Designed and built by the orig- 

inal manufacturers of electric 
drive. General Electric is primarily an 
electrical equipment manufacturer with 
years of experience in the manufacture of 
The simplicity and 
mark General Electric 
drive are the result of leadership in the 


electrical field. The electric drive that will 


electrical apparatus 


flexibility which 


mean so much to your rig operation and to 
your cost per foot of hole has been pioneered 
and developed by G.E. 

For more information, call your nearest 
G-E Apparatus Sales Office. (Principal 
drilling offices in Dallas, Houston, New 
Orleans, Denver, Tulsa, and Los Angeles 
Locomotive and Car Equipment Depart- 
ment, Erie, Pa 115-22 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


& 





y 
df 


? 


PRINCIPAL 


GT558R1 direct current main generator 
with inspection covers removed. 











od 


GE752]J direct current main generator with 


top-mounted blower 


assembly. 


G 


ee a Me ear 


Operator at drilling controls of General Elec- 
tric equipped rig built for Shell Oil Company 
by Ideco, one of the Dresser Industries. 
Standard air throttles are used for speed con- 
trols. These can be incorporated in the draw 
works console with other air controls, sim- 
plifying operation. 


E752H2 direct current, 1000 hp motor with General Electric control console for use 


op-mounted blower assembly. 





at driller’s position. 


INTENT CRAFTSMEN 


Quality craftsmanship is amply demonstrated by Graver skills with automatic aluminum 
welding equal to ASME X-ray standards. Graver’s advanced welding techniques are among 
the reasons Graver is called upon regularly to fabricate aluminum, alloys and carbon steel 
into a variety of shop-built and field-erected pressure vessels and storage tanks. It will pay 
ALLOY DIVISION you to inquire about how Graver craftsmanship and experience can be valuable to you, too. 


— GRAVER TANK & MFG.(0. INC. 


' EAST CHICAGO, INDIANA ® NEW YORK ® PHILADELPHIA ® EDGE MOOR, DELAWARE 
A CENTURY OF CRAFTSMANSHIP PITTSBURGH © DETROIT © CHICAGO ® TULSA © SAND SPRINGS, OKLAHOMA 
IN STEELS AND ALLOYS HOUSTON ° LOS ANGELES bd FONTANA, CALIFORNIA e SAN FRANCISCO 
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A REALITY 
with ACCO 








15% STRONGER 


Acco Tru-Lay VHS rotary drilling line 
is 15% stronger than improved plow 
steel. This means with Stronger ACCO 
VHS you can drill deeper before in- 
creasing the number of lines. Its tough- 
ness gives it high resistance to abra- 
sion and greater resistance to peening 
. Important in maintaining wire rope 
diameter and shape. Contact your 
Mid-Continent Supply Company repre- 
sentative for complete information. 
Mid-Continent Supply Stores, Sales 
Offices and Sales Representatives are 
located in all active oil areas. 








THE WORLD'S LARGEST INDEPENDENT OIL FIELD SUPPLY COMPANY 


‘Ree : dame 
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PERFECT COMBINATION OF 


MEN AND MACHINES 


Providing plant air for varied uses imposes heavy 
responsibility on both the compressor and its 


operator to keep production moving. 


The simplicity of the Fuller Rotary Compressor 
principle reduces maintenance to an absolute 
minimum; by the same token, operator’s universal 
pride in Fuller Rotary performance contributes to 


Blade inspection 


longer life of the compressor. Few moving parts 
and smooth operation limit the operator’s work 


to periodic inspection. 


This perfect combination of men and machines is 
worth investigating, with an eye to economies you, 
too, can enjoy. Write to Fuller Company, com- 
pressor sales department for detailed information. 


FULLER COMPANY 
132 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL 


AMERICAN TRANSPORTATION CORPORATION 


Birmingham - Chicago - Kansas City - Los Angeles - San Francisco - Seattle 


PIONEERS OF HIGH-EFFICIENCY VANE 


TYPE 


ROTARY COMPRESSORS SINCE 1930 
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Reduces Your Lifting Costs by 


Preventing Sub-surface Corrosion 


Corexit treatments protect sucker rods and tubing against corrosion 
and hydrogen embrittlement. Batched down the annulus, Corexit works 
rapidly to clean up your sub-surface equipment, to displace corrosive brine 
and loose scale from the metal surfaces. Then it builds up a tenacious and 
durable protective film on these cleaned metal surfaces to prevent further 
corrosion. Following the initial treatment, the use of a small amount of 
Corexit daily will maintain this tough protective film. 

Consequently, you will find lifting costs lower, because Corexit 
prolongs the life of your equipment, and reduces the number of well 
pulling jobs. 


For complete information on Corexit, call your nearest Humble 
wholesale plant in Texas and New Mexico, or write or phone: 


HUMBLE OIL & REFINING COMPANY 


Technical Service 

Sales Department 

Humble Oil & Refining Company 
P. 0. Box 2180 

Houston, Texas 














A 


Absorptic 
rn Yields Lov 


Gas And Salable 


Liquid Hydrocarbons 





Early this year, Excelsior Oil Corp. (a subsidiary 
of Kansas-Nebraska Natural Gas Company, Inc.) 
put a new gas gathering plant on stream at 
Tyrone, Oklahoma. This plant, employing the new 
BS&B “COLD-FRAC” AMMONIA ABSORP- 
TION REFRIGERATION Unit, is located on a 
major gas transmission line and was entirely 
designed, manufactured and constructed by 
BS&B on a “turnkey” basis. Here, in brief, are 
the important facts: 
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“Turnkey” Gasoline Plant... 
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Ten Advantages Offered By BS&B 
“COLD-FRAC” Ammonia Absorption 
Refrigeration Units: 


. To Achieve Maximum Dehydration Of 1. Entirely Self-Operating. Automatically Adjusts to Load 
Changes. 
The Gas Stream. 2. Low Initial Cost. Unit Is Entirely Skid-Mounted Except 
To Lower Hydrocarbon Dew Point To Ammonia Reboiler. Outside Construction — No Buildings 
. Required. 
O° F. . Low Cost Maintenance. Liquid Pump Is the Only Mov- 
: ‘ ing Part. 
. To Economically Extract Maximum . Operating Costs Vary in Direct Proportion to the Load. 
Amount Of Salable Liquid Hydrocar- . Lower Operating Temperatures Do Not Materially 
‘ _ Decrease Capacity. 
bons Without Lowering Gas BTU Value . Completely Closed System. 
Below Acceptable Limits. . Chiller “Slop Over” of Liquid Refrigerant Causes No 
Problem. (There is no compressor to cause worry about 
5 liquids in the suction.) 
The Company asked BS&B Engi- . Oil Lubrication Eliminated. No Oil-Refrigerant Problem. 
. . 9. Vibration Free. No High Speed Reciprocating Machiner 
neers to analyze the objectives, and —— ee er 
. Experts Are Not Required to Operate and Maintain the 
Unit. 


OTHER APPLICATIONS 
BS&B Ammonia Absorption Refrigeration Units 
are applicable to any process that requires tem- 
ls — peratures below ordinary atmospheric level, in- 
The low temperature plant was cluding all steps in the complete production cycle 
built “turnkey” by BS&B, incorpor- from the lease through the central plant to the 

¢ , refinery. 

ating Ammonia Absorption Refrig- These units are constructed for heavy duty, con- 
‘ ‘ ‘ Be: z tinuous 24 hour-per-day, 365 day-per-year oper- 
eration. This resulted in low wate ation. Available in eleven standard sizes—with 
é . siti *drocarbon nominal capacities of up to 200 tons—these units 
dew point, positive hydrocar have been designed to provide trouble-free, com- 
dew point and the recovery of sal- pletely automatic operation under all conditions 
Kens with minimum maintenance expense. Units 
able liquid hydrocarbons. larger than 200 tons in size offered on request. 


to recommend a suitable type plant. 


* “COLD-FRAC” is ao trade-mark of 
Black, Sivalls & Bryson, Inc 
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Mathieson 


ETHANOLAMINES 


are there 


.in the quantity and quality specified and 
shipped to meet your operating require- 
ments for gas scrubbing and the 


absorption of acidic gases. 


Tank car, tank truck, and drum 
shipments are made from the Doe Run 
Plant at Brandenburg, Kentucky. 
Local stocks dre maintained in key 
industrial areas. For technical 
information and samples, call your 


Olin Mathieson representative or 


Ve 


Q 


write today. 


for 

better 

gas 
scrubbing 








MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 
INDUSTRIAL CHEMICALS DIVISION + BALTIMORE 3, MD 
4546 


INORGANICS: Ammonia -« Bicarbonate of Soda + Carbon Dioxide + Caustic Potash - Caustic Soda - Chlorine + Hydrazine and Derivatives + Hypochlorite 

Products « Muriatic Acid + Nitrate of Soda + Nitric Acid + Soda Ash + Sodium Chiorite Products - Sulphate of Alumina - Sulphur (Processed) « Sulphuric Acid 

ORGANICS: Ethylene Oxide + Ethylene Glycols + Polyethylene Glycols + Glycol Ether Solvents + Ethylene Dichloride - Dichloroethy lether + Formaldehyde - Methanol 
MATH jodium Methylate - Hexamine + Ethylene Diamine + Polyamines + Ethanolamines + Trichlorophenol + Surfactants 
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THE INSIDE STORY or A MURRAY HIGH SPEED COMPRESSOR DRIVE 
TURBINE REVEALS THE REASONS FOR MURRAY'S UNIVERSAL ACCEPTANCE 


A look at MURRAY’S rugged construction from the the extreme ruggedness that typifies every feature of 
inside shows the husky shaft and heavy accurately Murray construction. 
formed discs with generous sized hubs designed to 
withstand the axial and radial stresses imposed by 
this type of service. 


Our nearest representative will gladly 
help you solve your high speed com- 
pressor drive turbine requirements. Just 
write to Murray Iron Works Company, 
Large-dimension disc rims receive the specially con- Burlington, lowa for his name. 

toured stainless steel blades with the Murray integral 

shroud. This insures smooth steam passages with 


maximum strength. * 
Short bearing spans insure smooth operation and urray 


eliminate the hazard of operating in critical speeds. 


A look at the heavy flanges and husky bolting in the : rbin 
actual unretouched shop photo shown above bears out 





YEARS 
FROM TODAY 


TUBESEALS: NOW IN FLOATING ROOF 
TANKS WILL OPERATE AS EFFICIENTLY 
AS THEY DO TODAY! 


WE DOUBT this can be claimed 
for any other floating roof seal! 


exhaustive tests prove: 


To determine the efficient life-expectancy of the Ham- 
mond Tubeseal in service, tests were made under the 
worst possible conditions to which a floating roof seal 
can be subjected. The Tubeseal was moved across very 
rough rivet heads, erection burrs and abrasive weld 
surfaces, for a total travel of 70,000 feet. This is equiv- 
alent to a normal wear of more than 36 years in actual 
service. Moreover, as the tests were run dry, there was 
the added disadvantage of the absence of lubricating 
effect normally created by wetted surfaces. Upon com- 
pletion of these rigorous tests, the scuff band had only 
worn through the ribs and had barely penetrated 
through the material, leaving two-thirds of the stock 
intact; proof that the Tubeseal is unimpaired after 
traveling 70,000 feet. 


The 36 year life-expectancy of a Hammond Tubeseal 


assumes no mechanical accident and is arrived at in the THE TUBESEAL TEST: 
following manner: Each year a floating roof, in normal 
service, makes about 48 trips to and from top and bot- aotet anes TOA fost 
tom of tank. The roof of a 40 foot tank, therefore, will Sere! ever verte’ wets —- —_ 
travel 1920 feet per year. Assuming 1920 feet of travel aac calite 4 athe — 
per year (based upon full depth of travel) and applying laaees ee re _— oop 
our accelerated wear test, the Tubeseal will be service- sdiceniptitinee tats 5 Capernee 
able for at least 36 years 542 months. CONDITION OF TUBESEAL AFTER TEST; Scuff 
band had worn through ribs and had barely 
penetrated into the main material, leaving % 


THE HAMMOND TUBESEAL of stock intact. 
is the most efficient and positive seal known. Tests were conducted dry with no aid of lubri- 
cant normally resulting from stored product. 


it features: 
Photos show projections used for test. Included 


BO SING parte , . ore 16”0f 4%” horizontal weld—24” of sharp, 

ns mechanical maintenance irregular vertical weld—2 erection burrs—3 34” 

climate proof : flat head rivets and 2 34” cone head rivets. 

non-corrodible 

can operate to bottom of tank 
or above the top 

no vapor space below the seal NO ROCM FOR VAPORS 

entire circumference has tight o A OR NO EVAPORATION 


seal under pressure at all times 
longer working life expectancy 1 te mrete] i. ie}-iie), | 
*natented Write for bulletin TS 


WARREN and BRISTOL, PA. * PROVO, UTAH « CASPER, WYO. - BIRMINGHAM, ALA. 
Sales Offices: 


BOSTON 10, MASS. - NEW YORK 20, N.Y. + CINCINNATI 2, OHIO + CHICAGO 3, ILL. - WARREN, PA 

BRISTOL, PA. + ARLINGTON, VA. + GREENVILLE, S. C. - BIRMINGHAM, ALA. + SAGINAW, MICH 

SAPULPA, OKLA. + PROVO, UTAH + CASPER, WYO. - LOS ANGELES 57, CALIF. « HAVANA + MEXICO CITY 
“TIPSA,” BUENOS AIRES - CAIRO, EGYPT - PORT-AU-PRINCE, HAITI + LIMA, PERU 


Licensees; CALIFORNIA, CANADA, ENGLAND, BELGIUM, GERMANY, ITALY, FRANCE, JAPAN 
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four hands or... 
one finger 


LimiTorque push button operation 
saves thousands of man hours 


Yes, it’s just as simple as that: “‘one finger instead of two to 
four hands’”’ . . . because Limi Torque opens and closes any type 
of valve in a fraction of the time required for hand operation. 
It is absolutely dependable and safe, even when pressures are 
so high that manual operation is almost impossible . . . when 
the valve is exceptionally hot ...and where its location is 
hazardous or inaccessible ... Instant, positive operation is 
given to valves located even miles away, and all that is re- 
quired is the mere push of a button. 

Of course, LimiTorque offers a number of exclusive advantages 
in design and construction, which not only give dependable, 
safe and speedy performance, but which are your guarantee 
against damage to valve stems, seats, discs, plugs, or gates... 
not to mention possible physical injury to operators. 
LimiTorque may be supplied for actuation by any power 
source, such as electricity, steam, water, gas, oil or air—and 
it is readily adapted for micro-wave control. 

Thousands upon thousands of these “‘time-tried and tested”’ 
Valve Operators are in continuous use, all over the world. 


For complete information, send for Catalog L-550—on your 
Business Letterhead, please. 


| 


- io s 
| 
Limi lorque PHILADELPHIA GEAR WORKS, INC 


' 
ERIE AVE & G STREET. PHILADELPHIA 34, PENNA 
Offices in all Principal Cities 





INDUSTRIAL GEARS & SPEED REDUCERS * LIMITORQUE VALVE CONTROLS * FLUID MIXERS * FLEXIBLE COUPLINGS 


Limitorque Corporation e Philadetphia 
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eoo-more 
quality proved 


POWELL VALVES 


)0-Pound Stee! Lubri- Fig. | 
Valve. Bolted Gland type Valve with bolted f 
sizes 6" to | and outside scr 
o 2467—Small Stainless Stee Fig. 84190—Stee 
e Valve for 300 Pounds W.P Valve for 400 W.0.G. For serv 


Je screw stem and bolted yoke demand the use of Steel Valves 


meade with quality proved materials 


Consult your Powell Valve Distributor for full facts about quality proved bronze, iron, steel, and 
there is a Powell Valve to solve it .. . better. 


.. 111th VEAR 


corrosion-resistant valves. For every flow control problem 


THE WM. POWELL COMPANY, CINCINNATI 22, OHIO . 
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CRUSHPROOF...LEAKPROOF... FLEXIBLE 
FOR HANDLING VOLATILES...GASES 


PRESSURES TO 200 PSI...SWIVEL FLANGE FOR EASY INSTALLATION 


Stainless steel lined metal hose for rugged flexibility . . . covered with tough rubber for 
absolute leakproof security . . . that’s Penflex Suction and Discharge Hose. It's lighter in 
weight than any other comparable competitive hose . . . easy to handle with swivel flange 
that allows installation in any position without turning entire hose to meet bolt holes. End 
fittings are made of steel to meet specifications of refinery engineers. 

Penflex Suction and Discharge Hose has been thoroughly tested and is used by leading 
refineries and chemical plants throughout the nation. It is proved and approved the all- 
purpose hose for oil, gasoline, solvents, corrosive chemicals and other volatiles and liquids. 
Available in sizes 2” to 12” I.D. in galvanized steel, stainless steel and bronze pressure 


carrier. Write for complete details. 
PENNSYLVANIA FLEXIBLE METALLIC TUBING COMPANY 
7213 POWERS LANE, PHILADELPHIA 42, PA. 


Branch Sales Offices: Boston New York Chicago Houston Cleveland Los Angeles 
and Distributors in Principal! Cities 


PLL DNR GS a GSD ST 


MUTT LL 
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FLEXIBLE TUBING, AUTOMATIC BARREL FILLERS, PNEUMATIC RIVET PASSERS, ACCESSORIES AND FITTINGS 


MAY 


20, 


1957 
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P.E.S.A. members make each year 


THREE MILLION 
SERVICE CALLS 


een executives and engineers of the oil 


industry know how to appraise the value of 


specialized technical services. 


Specialized service companies last year mac 
over 1,900,000 service calls, furnishing 
scientific, engineering, technical, and con- 
sulting services. This is conclusive proof 
of the time-saving and money-saving ad- 
vantages of having specialized operations 
performed by the highly trained special- 


ists of service companies. 


Manufacturers made around 600,000 service 
calls last year, servicing their products — 
proof that the interest of the maker does 
not stop with the shipment of his products 

proof too that the user appreciates 
service that helps him get the job done 


q licker and more e¢ onomically. 


Supply companies made nearly 600,000 serv- 

ice calls last year — proof of the impor- 
tance of their advice and service on the 
products they sell and on which they 


stake their name and their investment. 


a 


PETROLEUM EQUIPMENT 
SUPPLIERS ASSOCIATION 


In most other industries the preponderance 
of service is performed by the operating 
company itself. In the oil business the serv- 
ices required are so technical and require 
such costly equipment that it would be 
uneconomical for each operator to maintain 
crews and specialized equipment. Thus, it is 
natural that service companies handle the 
service work for many operating companies. 
Likewise, operators have found that it is good 
practice to depend on the consultation and 
services manufacturers and supply com- 


panies give. 


These service calls are growing in number 
faster than the industry due to rapid techno- 
logical advancement. That they will continue 
to do this is manifested by the growing in- 
vestments in research by the service com- 
panies, manufacturers and supply companies. 
This heavy investment in research is neces- 
sary in order to produce the new equipment 
and methods required by the dynamic and 
progressive oil industry. No matter what the 
cost or how urgent the need, the members of 
P.E.S.A. will be ready ... as always. 





SIGNATURE 
ONE 


RESPONSIBILITY 


INVESTIGATE PRITCHARD’S 
SINGLE RESPONSIBILITY CONTRACT FOR YOUR NEXT CONSTRUCTION PROJECT 


Let a Pritchard Single Responsibility Contract 
be the key to a successful construction proj- 
ect for you. Whether you are contemplating 
building a new plant, expanding or modern- 
izing present facilities, Pritchard has a lot to 
offer you. 


One Signature! You sign one contract with 
one firm; not a separate contract for each 
phase of the project. Pritchard handles every- 
thing including the design, engineering, pur- 
chasing and construction. The result is a 
saving to you in time and money. Things move 
rapidly. Design and Engineering are carefully 
coordinated. You benefit from the savings in 
quantity purchasing. Construction proceeds 
without costly delays. 


One Responsibility! Responsibility for your 
complete satisfaction rests with Pritchard 
and Pritchard alone. This includes all phases 
up to and including final testing. 


78 


One High Standard of Performance! You 
know, before the project begins, exactly what 
it will cost. Specifications are established and 
you get what you pay for—nothing less. 
Pritchard gives you a firm guarantee of proper 
operation and maximum efficiency. There is 
only one standard of quality and performance 
with Pritchard: the very best. 


YOUR INQUIRY {8S INVITED 
AS, PETROLEUM, CHEMICAL, PETROCHEMICAL, 
APER INDUSTRIES AND THE POWER PLANT 
NEEDS OF INDUSTRY AND CORPORATE UTILITIES. 


4NOUSTRY S PARTMER FOR PROGRESS 


CONSTRUCTORS 


GINEERS 


J.F. Pritchard & Co. 


DEPT. S62 «ee 


MANUFACTURERS 


rHE Ol! 





AND GAS JOURNAL 


MARKETING HOSE 


Butane-Propane 
Fuel Oil 
Gasoline 

Gasoline Pump 
Grease 

Lacquer Spray 

Tank Unloading 


TRANSPORTATION HOSE 


Barge Unloading 
Dock Unloading 
Oil Suction & Discharge 


PRODUCTION HOSE 


Mud Pump Suction 
Rotary Drilling 
Slush Pump Suction 
Vibrator 


.- Blocked and bold oy 


Stocked in the Mid-Continent Area by KE 
JONES & LAUGHLIN STEEL AMP 
CORPORATION, Supply Division a: DP 
P.O. Drawer 2481, Tulsa 2, Okla. S 
and the J & L Store 


LEE RUBBER & TIRE CORPORATION, YOUNGSTOWN 1, OHIO 


COUPLINGS AND 
ACCESSORIES 


Aluminum Cast Nipples and Flanges 
Detachable Couplings 
Fuel Oil Hose Couplings 
Gasoline Hose Couplings 
One-Time Couplings 
Tank Unloading Hose Couplings 


GENERAL HOSE 


Air Hose 
Water Hose 
Steam Hose 

Fire Hose 
Water Suction Hose 
All-Purpose Hose 


SUPPLY 


REPUBLIC RUBBER DIVISION Stocked on the West Coast by 


HENDRIE BELTING & RUBBER CO, 
405 Towne Ave., Los Angeles, Calif. 


INDUSTRIAL RUBBER PRODUCTS PACIFIC COAST RUBBER COMPANY 
in YOUR field. 


MAY 20, 1957 


51 Main St., San Francisco, Calif, 
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WATER FLOODING OPERATIONS ARE 
TURNING MORE AND MORE TO 


UTILITY ELECTRIC POWER 








Hg 
| 


Progressive Management Finds the Solution 


Are you doing water flooding? Do you have plans to do water 
flooding? If so, don’t settle on the power equipment until you have 
carefully investigated what UTILITY ELECTRIC POWER can 
do for you. The sales engineer of your Utility Electric Power 
Company has many actual case records which demonstrate that 
it is more efficient . . . more economical to use Electric Power 
Be modern be progressive enjoy all the benefits of truly 
automatic, push-button power — Use UTILITY ELECTRIC 
POWER 


i'm LCP — Low-Cost Power 
on the Job 24 Hours Daily 


PETROLEUM ELECTRIC POWER ASSOCIATION 


P.O. BOX 2771 DALLAS. TEXAS 
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The Rockwood Dualsteel Union was made especially 


to handle highly corrosive material 


There’s nothing to worry about 


I?s aROCKWOOD DUALSTEEL UNION! 


Rockwood’s Dualsteel Unions stand 
up to wrench abuse and overcome gall- 
ing. The reason — Dualsteel!’s greater 
Brinell hardness. 

Rockwood Dualsteel Unions are 
made of a new special alloy steel. This 
special alloy steel cannot be welded, 
it’s tougher, more resistant to corrosion. 
Straight waterway eliminates corrosion 
and erosion at seat joint. You get 
greater strength without bulk! 

The entire union is completely 
“Rockwoodized”’,, the threads being 
protected by “Rockwoodizing” after 
having been machined. This process 
plus the special alloy make the Dual- 


steel Union ideal for the handling of 
corrosive material. 

But there are even more reasons why 
Rockwood Dualsteel Unions are what 
you're looking for. All Dualsteel 
Unions are individually air tested under 
fluid. Their ultimate strength is 85,000 
pounds per square inch. 

If you want a union that will resist 
corrosion and overcome galling .. . a 
union that has more advantages 
and none of the weakness of solid steel 
constructed unions — you want Rock- 
wood’s Dualsteel Unions. 

For complete information fill in the 
coupon below. We'll send all the data. 


ROCKWOOD SPRINKLER COMPANY 


Distributors in all principal industrial areas 
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ROCKWOOD SPRINKLER COMPANY 
1452 Harlow Street 
Worcester 5, Mass. 


Please send me prices and further 
data on the Rockwood Dualsteel 


Unions. 


Title 


Company 





SHEFFIELD 
WRMCS 
YV* 
ALLOY STEEL 


made to fit the 
needs of the WEST 


by the Wes?’s 
only producer 


HIGH STRENGTH 
and 
AIRCRAFT QUALITY GRADES 


available in 


STRIPS @ PLATES e ROUNDS e@ SQUARES e FLATS 
ROUND-CORNERED BARS AND BILLETS ¢ BLOOMS 


Marvels of modern metallurgy, Sheffield Alloy Steels provide 
strength-to-weight ratios that (in the higher tensile-strength 
brackets) make steel actually lighter for the load it carries than 
any other commonly used metal. 


A fact literally worth its weight in gold! For example, excess 
weight in aircraft costs around $500 a pound in terms of main- 
taining strength and economical operation. That’s just about 
the going price of gold. 


Not only in aircraft, but in countless other steel uses, Sheffield 
Alloy Steels add strength without adding weight. That means 
better products and better values for everybody. To bring this 
about, alloy steels must be made precisely to formula. Sheffield 
makes it a sure thing with the most advanced testing pro- 
cedures at every step from furnace to finished steel 


If you’re a manufacturer of any product using alloy steels, you'll 
find the metal tailored to your needs in Sheffield High-Strength, 
Shef-Ten, Forging and Aircraft grades. Sheffield’s strategic 
locations make possible service and buying advantages which 
will interest you. Get in touch with us. 


Constant control of temperatures to precise 
specifications is a vital part of making alloy 
steels. The metallurgist above is making a qual- 
ity control check of an ingot, using a sensitive 
optical pyrometer. 


Micro-examination of steel samples is one of 
many checks Sheffield uses to guard the quality 
of Sheffield Alloy Steels. 


The densitometer gives spectographic analysis 
of steel samples—measuring the density of the 
spectrum lines to determine the amount of each 
chemical element present. 


SHEFFIELD DIVISION ARMCO STEEL CORPORATION 


SHEFFIELD PLANTS: HOUSTON « KANSAS CITY « TULSA 
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— OFFICES IN PRINCIPAL CITIES 
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GASOLINE 
‘ 


GASOLINE: 





Yes, Virginia, gasoline does cost less than it did 30 years ago. 
(Before taxes, of course.) Most oilmen know this story; we know how the power in regular 
gasoline has climbed from 50 octane in the mid ’20s to over 90 today. We know, too, what 
a fantastic value gasoline represents as a commodity. An industrial worker labored 23 minutes 
to buy a gallon in 1926; today he works just 6'2 minutes for a better product. We know— Gey 
but the public does not. What are you doing to tell them? SHELL OIL COMPANY WB: 
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Six |FR  turbo-compressors help increase capacity of 


LR gas ompressor for handling feedstock R gas compressor, rated 
Rated 6230 inlet ’ 52.7 psia discharge 264 psia discharge pres 


pressure Driven : ) hp steam turbine trigeration service. Stearn 


AIR AND GAS COMPRESSORS for the process industries 


Ingersoll-Rand builds a complete line of reciprocating and centrif- 

ugal compressors. Pressures range up to 35,000 psi and capacities up 

dotcom &R tandem eanteluns to 255,000 cfm. These machines are now serving in such important 

ethylene refrigeration service processing as synthesis of methanol, ammonia, rubber and toluol; 
viet cfm at z psia discharge . 


hydrogenation and dehydrogenation; polymerization; and alkyla- 
tion. Electric, steam, gas turbine, gas-engine, diesel and belt drive. 
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Worlds Largest Ethylene Plant 


to over a million pounds a day! 


Serving Gulf Oil’s Port Arthur No.2 unit, these 
Ingersoll-Rand compressors are employed 
for compressing process gases and refrigerants 


HEN THE second ethylene unit of the 
Gulf Oil Corporation at Port Arthur, 
Texas, went on stream last year, it increased 
the plant’s capacity by 220 million pounds a 
year. Now, the world’s largest producer of 
commercial ethylene, it is supplying a grow- 
ing number of customers in the Texas Gulf 
Coast area 
Of the six Ingersoll-Rand centrifugal com 
pressors installed in the new No. 2 plant, three 
units are in process gas service. They are de- 
livering a mixture of refinery gas and gas from 
the cracking furnaces to the recovery and 


ae il hes 
a y 


al i 


Close-up of |-R gas compress 
from cracking furnaces 


11 BROADWAY, NEW YORK 4, N. Y, 


1957 


separation section of the unit. The remaining 
three I-R compressors are handling ethylene 
and propane for cascade refrigeration in the 
separation section. 

For exacting operations such as these, 
Ingersoll-Rand compressors have for years 
proven unusually successful. They meet the 
most rigid requirements of the process indus- 
tries, in which millions of horsepower have 
now been installed. 

Your I-R engineer will welcome the oppor- 
tunity to help you solve your air or gas com- 
pression problems. 





r, Steam-turbine driven, rated 19,100 inlet cfm at 76.2 psia discharge. For handling gases 
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DESIGNED FOR DEPENDABILITY 


BAR STOCK VALVES FOR CLOSE CONTROL, 


ESPECIALLY SUITED FOR CLOSE-COUPLED INSTALLATIONS 


+ rated for pressures up to 10,000 PSI + 


15.000 psi before it leaves the factory. 


bar stock valve, designed originally by R-PaC 
satile performer. First de- 


stor k valves have 


o The 
R-PaC’s complete line of bar stock valves includes 
? 


is really a 
constructions in 12-14 chromium stainless steel, 18-8 


neers, 


ped for instrument use. bar 


» valve problems of many 


close control, they 


the answer t 
Designed for 
Their « ompactness makes 


en to he 
rent kinds 
eal for throttling service 


ire 


them the natural choice for crowded locations such 
nomically priced, they serve in 


And 


can 


is panel boards I { 
iny applications as general purpose valves. 
of materials 


ey are built in a wide variety 


thstand extremely high temperatures and pressures. 


For example, the Fig. 1040-A Valve shown here, 
ide from carbon steel. is rated for 10.000 psi at 
150°r. Each of these valves is individually tested at 


FREE WALL CHART 
““ | ‘How to Protect Your Valves” 
ill Installat pointers operating tips clue 
Ive lif 
to longer valve life 


1 They are all on this 22 
ll chart. Write for your free « 


x 1j 


molybdenum stainless steel and bronze. Sizes range 
from %" to 1” in globe and angle styles with female 
ends, male and female ends, or male union ends. 
For extremely severe throttling services, R-P&C bar 
stocks can be supplied with stellite dises for extra 
abrasion resistance. 

Your R-P&C distributor carries not only a complete 
line of bar stock valves but also a wide selection of 
gate, globe, angle and check valves in bronze, iron, 
and cast and forged steel. You will find the answer 


to your valve problem in his selection. 


R-P aC VALVE DIVISION 
AMERICAN CHAIN & CABLE 
Reading, Pa., Atlanta, E yn, Chicago, Denver 
Detroit, Houston, New York, Phil adelphia, Pittsburg! 


San Francisco, Bridgeport, Conn. 
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THE FINEST IN EXPANSION 
JOINTS AND BELLOWS 


MADE IN 
ALL SIZES 
AND 
VARIETIES 


ae © 
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THE SOLA-FLEX LINE is the most comprehensive in the world. It includes many 
basic types of expansion joints—convoluted, U-span, rectangular, and others. 
Sizes range from ' in. to 35 ft in diameter. Pressure ranges run from complete 
vacuum to 3500 psi, and bellows have been built for service from—300 F to 
2000 F Materials used include all types of steels and a variety of high alloy S. 

Pipe expansion problems increase with higher pressures, temperatures and 
smaller space. Sola-Flex joints provide the answer—with economy and effi- 


ciency. Write for catalog today. Dept. D-26, Solar Aircraft Company, San 
Diego 12. California. 


SOLAR , 


AIRCRAFT COMPANY DES MOINES 


Designers, Developers and Manufacturers + Gas Turbines + Aiscraft and Missile Components + Bellows + Controls + Coatings + Metal Alloy Products 
» 29587 





million’ 


Just one molecule of Unicor to one million molecules of pipeline product 
will do all the things listed below. Unicor has been tested in both laboratory 


and field and proved to be superior to any other form of corrosion preventive 


UNICOR prevents both aerobic and anerobic corrosion. Your tanks 
» Vv 


essels and pipelines are protected whether fuli, half-full 
or empty 


UNICOR is oil soluble and eliminates need for addition of destruc 


tive water. It prevents rusting caused by unavoidably 


entrained or dissolved moisture 


UNICOR is slime-detergent and anti-fouling. The water-repellent 


film it forms on pipe interiors sheds corrosive droplets 


UNICOR cuts downtime to aminimum reduces hilter replacen ent 


and the use of scrapers by at least one-half 


UNICOR will not interfere with action of other useful additives such 


as tetraethy! lead, antioxidants and dyes. It is approved for 
use in Air Force and Navy jet plane fuel 


UNICOR is added at only one point. Its beneficial effect will extend 


to pipelines, storage tanks, tankers even to consumer 
equipment when added at the refinery 


UNICOR is economical, costing only about $0.001 per bbl. of pipe 


line product. Ir has been approved for use in common 


Carrier pipelines 


Sold exclusively by Universal Oil Products Company 


For samples and information, write to 





| 


PRODUCTS DEPARTMENT 
OP UNIVERSAL 


OIL PRODUCTS 
COMPANY 


30 Algonquin Road 
Des Plaines, Illinois, U.S.A. 


UNICOR 
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Floating rig 
makes hole f 
-good weather or bad. 





Brand-new method of deep-water drilling 
made practical by Allison TORQMATIC Drive 


Up till now it couldn't be done. Bad weather meant stopping 
yperations in deep-water drilling. Operators had no way of 
maintaining correct bit pressure on the bottom of the hole. 


This revolutionary slim-hole rig designed by Hopper Machine 
Works solved the problem neatly with a modified TORQMATIC 
TC-855 Converter. 

Now —in heavy ground swells, the TorqmMatic Converter 
automatically compensates for movement of the barge, main- 
taining correct tool pressure. 

When other rigs have to quit because of rough water, this 
ToRQMATIC-equipped rig goes right on drilling. 

If you want oil-field equipment with more utility, more speed 
—get the Allison TORQMATIC story. See your equipment 
dealer, or write: Allison Division of General Motors, Box 
894R, Indianapolis 6, Indiana. 
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TORQMATIC 
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THe CHEMICAL AND INDUSTRIAL Corp. 


CINCINNATI 26, OHIO 
Designers and Builders of Plants for the Processing of Ammonia « Available Throughout the World 


Land-riding cages for longer life! 


These fully machined cast-bronze, land-riding cages 
each path of rollers 


one for 
are important performance builders in 
TORRINGTON’S Spherical Roller Bearings. The one-piece retainers 
keep the rollers perfectly aligned at all times, even under con- 
ditions of shock load and sustained speeds. Lubrication is more 
effective, too, as the lubricant has easy access to vital points of 
contact between rollers and races. 

This feature is typical of TORRINGTON’S design, made possible 
through long experience in serving industry with the finest in 
precision bearings. That’s why it pays to look to TORRINGTON 
first when your application calls for Spherical Roller Bearings. 
They're available from stock with either straight or tapered 
bore, for shaft or adapter mounting. 





THE TORRINGTON COMPANY 

South Bend 21, Ind ° Torrington, Conn. 

District offices and distributors in principal cities of 
United States and Canada 


TORRINGTON 
BEARINGS 


Spherical Roller + Tapered Roller «+ Cylindrical Roller 
Needie «+ Ball + Needle Rollers 
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New Forward Control Design saweidh s more space because the engine is behind you. It puts a 74” pickup box on 81” it a Ibase—record- 
breaking cargo space per inch of wheelbase. This efficient design makes maneuvering through rough terrain faster and safer. 


Why the New Forward Control ‘Jeep’ FC-150 


Saves time and money in oil and gas operations 


On job after job the all-new Forward Control ‘Jeep’ FC-150 speeds 
tough assignments with savings of time and manpower. That’s 


because it’s made to order for the oil and gas industry. 

Here’s a 4-wheel drive truck that gives you maximum cargo space 
on minimum wheelbase. It maneuvers through rough, rugged coun- 
try, with crew and equipment, where ordinary trucks call it quits. 
Riding comfort! — you have to test drive it to believe it! There’s 
plenty of head, leg, and shoulder room! The all-new Safety-View 
cab lets you see terrain as close as 6 feet from the front bumper. 
It combines with the new wrap-around windshield —largest in the 
FC-150 weight class—for up to 200% greater forward visibility. 
And with power take-off, the FC-150 has the all-around versatility 
to operate a wide variety of special equipment from mobile drills 
to winches or trenchers. 

The new ‘Jeep’ FC-150., G.V.W. 5.000 Ibs.. is powered by the eco- 

All-Wheel Traction. With the extra traction of its 4-wheel drive, nomical, performance-proved engine that made ‘Jeep’ vehicles fa- 
the FC-150 travels through mud and sand, climbs inclines as mous. It combines with a new 16-gallon gas tank to give you a 
steep as 657, in good weather or bad. Yet, it shifts easily into cruising range of up to 300 miles on just one filling. See your 


4 eel « e tor hig g a at top legal speeds. ‘ : : . 
<-wh lrive for highway travel at top legal speed Jeep’ dealer for a demonstration today! 


There’s a 4-Wheel-Drive ‘Jeep’ vehicle for your job! jeep / forward Control 


age ees - oe 
WILLYS .. . world’s largest makers of 4-Wheel-Drive vehicles 


Universal ‘Jeep’ ‘Jeep’ Truck ‘Jeep’ Utility Wagon WILLYS M RS, IN EDO |, OHIO 
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The Guiberson Type “B” tubing 
spider is a fast-handling, light- 
weight tool that can be handled by 
one man if necessary—and the cost 
Stock sizes 1” to 3”; spiders of the Ss is lightweight, too. No 

are available on special order for other spider in its class offers 
2” x Wand 2a" x 1%” greater economy, either initially or 

parallel strings. in the long run. 


Despite its exceptionally light 
weight, the Type “B” spider will 
hold the longest string, and release 
instantly without sticking when you 
pick up. All slips fit the same bowl, 
and the “B” will not distort or 
damage tubing. Self-equalizing slips 
with hard, sharp teeth, give full, 
large-area contact, assuring positive 
grip, better load distribution and 





® (ea 
= (oe 
("20 wax r perfect release. 


For positive performance, maxi- 


mum protection, amazing handling 
ease and surprisingly low cost, you 


can count on the sure-grip “B” 


Tubing Spider. 
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WAGNER ELECTRIC MOTORS...THE CHOICE OF LEADERS IN INDUSTRY 





power your pumps with Wagner Motors 


A motor that drives a pipe line gathering pump has a 
downright lonesome job. Nothing for company but 
an occasional horned toad or rattlesnake. Even the 
visits of the maintenance crew are few and far be- 
tween—especially if it’s a Wagner Motor. 

Wagner Type DP cast-iron frame oil well pumping 
motors are especially designed for year around, 
maintenance-free, rugged outdoor service. They are 
protected against rain, sand, snow, by an enclosure 
that is completely drip-proof—virtually splash-proof. 
They are protected against horned toads and rattle- 
snakes by screened ventilating openings. They are 
protected against acids, alkalies and corrosive ele- 
ments by their cast iron frames and endplates. Conduit 
boxes are moisture-proof and dust tight. 

For locations where only single-phase current is 
available, Wagner has high power factor type 
capacitor-start motors with the same protection. You 


can get Wagner oil well pumping motors from stock 
in your immediate area. 

Wagner also supplies the petroleum industry with 
Type JP explosion-proof motors in ratings through 
250 hp. Bulletins MU-132 and MU-137 give full 
information. Write for your file copies. 





TIME-TESTED FAVORITES OF THE PETROLEUM INDUSTRY 





TYPE DP TYPE JP 





‘n the field... 


In the refinery! 





BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wagner Electric @rporation 


6389 Plymouth Ave., St. Louis 14, Mo., U.S.A. 





ELECTRIC MOTORS + TRANSFORMERS «+ INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 
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hy Lower-Groove 


ompression Rings 
eed 
upplementary 
ressure 


The force or pressure of the compression and combus- 
tion gases back of the rings is one of the most important 
factors in keeping the compression rings pressing against 
the cylinder walls for a satisfactory seal. The tension 
built into the ring contributes to this, but in a relatively 
minor way. 


The top compression ring enjoys the greatest assist from 
combustion-chamber pressures. The gas pressure avail- 
able to the second ring is only what passes through the 
top-ring gap, and is substantially less than cylinder 
pressure. The pressure behind the 3rd ring is still 
further reduced. Thus, by the time the gas pressures 
reach the lowest compression ring usually there is not 
sufficient force to enable the ring to maintain a seal, and 
it is here that it is most important to maintain a seal to 
prevent the gases from going further. 


The ring used in the lowest compression groove needs 
special assistance to do its job. This is provided in the 
Pedrick FoRMFLEX Seal-Cut compression ring. It is a 
single cast-iron ring of much less radial thickness for 
greater conformability and response to pressures. Its 


SEC7 


DESIGN 


U.S. PATENT NO. 2771329 


eal-Cul 


S 
flex on Rind 


orm : 
ck F pr ess! 


Pedr 
Conformable 


special-design of overlapping ends close the gap com- 
pletely. Pedrick 
“Equalizer’’ which backs it up and provides adequate 


Its big assistance comes from the 


additional outward pressure to seal at the cylinder wall 
and stop blowby. This pressure is exerted everywhere 
around the ring and is absolutely uniform. 


The result is a ring conformable enough to follow 
cylinder-wall irregularities and with enough pressure to 
maintain an effective seal. Power is preserved. Con- 
tamination of the lubrication oil from blowby gases is 
avoided. There is no build-up of undesirable and 
potentially-dangerous gas pressures in the crankcase. 


Why not get the full benefit of Pedrick’s experience in 
the design and application of conformable compression, 
as well as conformable oil rings, to your big diesel and 
natural-gas engines? For engineering details on the 
application of conformable compression rings, write for 
Form 434. WILKENING MANUFACTURING Co., Philadel- 
phia 42, Pa. In Canada: Wilkening Manufacturing Co. 
Ltd., Toronto 2. 


PISTON 
RINGS 


Canada 


PEDRICK PIONEERED (ougermable RINGS FOR BIG-BORE ENGINES 
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Shey Say— 


Texaco on octanes, Suez 





“Last year... in order to raise by 
1 point the octane rating of all Texaco 
gasoline, we were required to increase 
our annual operat- 
ing costs nearly $7 
million. To __in- 
crease these ratings 
1 additional point 
would cost over 
$10 million more 
per year. 
“In working out 
a solution to the 
Suez problem, the 
free governments 
must establish a sound basis for future 
operations by making it clear that law, 
order, and principle are still funda- 
mental to human relations and that 
faith in the observance of contracts is 
essential to the further development 
of international commerce.” 


Augustus C. Long, chairman of the 
board, The Texas Co., in a statement 
to company stockholders. 


New Harris bill opposed 


Dear Sir: 

Both the I.P.A.A. board of directors 
and The Oil and Gas Journal have 
reluctantly recommended support of the 
Harris-O’Hara gas bill on the theory 
that it may be the best we can get and 
and that it is better than nothing. This 
bill concedes to the federal Government 
the power to regulate the price’ and 
conditions of sale of gas by the pro- 
ducer, which is completely unprece- 
dented in our system of free enterprise, 
and this was supposed to purchase the 
consent of the federal control advo- 
cates to elimination of the public utility 
type of rate determination based on 
cost of reserves. 

The futility of such a course of 
appeasement ‘was never more clearly 
demonstrated than when Charles H. 
Kendall, Office of Defense Mobilization 
general counsel, presented the Eisen- 
hower administration’s position on the 
bill. According to Kendall the admin- 
istration approved of the concessions 


that had been made, but insisted the | 


FPC should also have the right to con- 
sider cost of reserves in fixing prices to 
be received for gas by the producer— 


i.e., make public-utility type rate de- | 


terminations. 
It should be obvious now that this 
bill is not “better than nothing”; it’s 
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Uceet the MARINER! 


i \WNew UNIT Crane 


\ 


Here is a new full-revolving, stationary-mounted crane — the UNIT 
Mariner — specially designed for off-shore drilling operations. Con- 
ceived, developed and perfected by UNIT, the Mariner meets all 
requirements for cargo handling from a fixed mounting as applied to 
ships, barges or off-shore platforms. Unlike conventional cranes, the 
Mariner emphasizes unusual strength in turntable, roller path, rollers, 
hook shoes, boom and hoist mechanism. 

A special, heavy-duty “A” frame permits capacity loads with ex- 
tended boom at long radius. The famous UNIT sealed cast gear case 
serves as a protection against salt spray. 

SAFETY is a major feature. Incorporated in the Mariner design, are 
positive and mechanical boom stops. These boom stops control the 
angle of elevation and prevent the boom from whipping back. Also the 
safety-promoting Full Vision Cab enables the operator to see what he is 
doing at all times. Load ratings are based on high factors of safety. 

Yes, the Mariner is designed primarily for 
your type of cargo handling. Get the facts. 
Send for bulletin — NOW. 


UNIT CRANE & SHOVEL CORP. 
6327 W. Burnham St, ® Milwaukee 14, Wis., U.S.A, 





IS ESSENTIAL TO 


GAS TREATING 


This amine gas treating process is adaptable to the 
removal and recovery of hydrogen sulfide from 
natural and refinery gases, for 
desulfurization and dehydration of natural gas, for 
purification of liquid hydrocarbons, and for separation of carbon 
dioxide from hydrogen and synthesis gases. 
The process was developed upon the principle that acidic gases such as 
hydrogen sulfide and carbon dioxide react with certain amines to form 
compounds which may be broken down by heat. Heat exchangers, 
therefore, play an important role in the conservation of heat in the process. 
The adaptability of Western’s engineering, design and fabricating 
facilities to the varying requirements of different processes 
typifies the versatility and flexibility of Western’s manufacture 


of efficient, economical heat transfer equipment. 


— 
Western heat exchangers are 


performing efficiently in many gas 


treating applications throughout ‘. ; 
the petroleum industry. ‘ ’ os G 
A Western representative can aid ‘ ‘ HEAT EX HAN ERS 


you today ‘te’ WESTERN SUPPLY COMPANY 
P.O. Box 1888 — Tulsa,Oklahoma 








worse than nothing. Once the right to | 


regulate price is conceded how can 
government control be restrained short 
of complete nationalization of the gas 
industry? The voluntary relinquishment 
of freedom of contract would not only 
be a compromise of our own principles 
but a betrayal of the trust of those who 
have stood with us in battling the en- 
croachment of federal controls. 

I urge that the industry oppose enact- 
ment of this legislation and that we 
unite in a determination to accept 
nothing less than complete victory in 
the fight for one of our fundamental 
rights. 

Giles A. Penick, Jr 


Tulsa. 


Canadian oil on U. S. market 


DEAR SIR: 

JOURNAL ARTICLE “GRAY 
RULES IMPORTS EXCESSIVE” 
YOUR APRIL 29 EDITION RE- 
PORTS PLANNED OIL IMPORTS 
FROM CANADA FINAL HALF 


THIS YEAR AT _ 415,000 BBL. | 
DAILY. AS CANADIAN I WOULD | 


LIKE TO SEE THIS FIGURE 
REACHED BUT REGRET PIPE- 
LINE CAPACITIES WEST AND 
EAST FROM WESTERN CANA- 
DIAN FIELDS MAKE THIS IM- 
POSSIBLE. OUR INFORMATION 
; . INDICATES MAXIMUM CA- 
NADIAN OIL EXPORTS FINAI 


HALF THIS YEAR 228,000 BBL. | 
DAILY, MOSTLY TO UNITED | 
STATES PLUS LIMITED VOLUME | 


TO JAPAN. 

THIS WOULD COMPRISE ABOUT 
68,000 BBL. DAILY TO AMERICAN 
MIDWEST AND GREAT LAKES 
REFINERIES CONNECTED BY 
PIPELINE TOCANADIAN 
SOURCES, ABOUT 80,000 BBL. 
DAILY TO PUGET SOUND RE- 


FINERIES CONNECTED BY PIPE- | 


LINE, AND UP TO 80,000 BBI 
DAILY AVAILABLE FOR TANKER 
MOVEMENT TO CALIFORNIA 
AND LIMITED JAPAN — SHIP- 
MENTS. 

OUR FORECASTS FIRST HALI 
1957 INDICATE EXPORTS AVER- 
AGING 182,000 BBL. DAILY ALI 


TO UNITED STATES INCLUDING | 


ABOUT 67.000 BBL. MIDWEST 


AND GREAT LAKES AND 115,000 | 
TO PUGET SOUND AND CALI- | 


FORNIA. 


EXPORTS REPRESENT FULLY | 


ONE-THIRD WESTERN CANA- 


DIAN FORECAST PRODUCTION, | 
AND CONTINUED ACCESS TO | 


AMERICAN MARKETS THUS VI- 


TAL TO CONTINUED GROWTH | 
CANADIAN OIL RESERVES | 


WHICH ARE VITAL NOT ONLY 


TO CANADA BUT TO OUR AMER- | 
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YoU MAME THE J0B- 


There’s a WECO UNION to do 
it Better 


@ Wherever a union is required, you will find there’s a 
Weco Union in the exact size and pressure to assure you posi- 
tive leak-proof protection . . . provide fast make-up and 
break-out . . . last longer with less trouble . . . do an all around 


better job of sealing and service. 


Ask for Weco Unions at your nearest supply store. 


U-9-56 


WELL EQUIPMENT MFG. CORP. 


HOUSTON, TEXAS 





Division of CHIKSAN COMPANY a subsidiary of 
FOOD MACHINERY AND CHEMICAL CORPORATION 








In the oil! fields 

on pipe lines in your 
power house wherever the 
a A 
calls for accuracy, you'll find 
@ Mantel. Adjustable from 

0 te 1 gallon per minute 
Experienced field engineers 


available for consultation 


floauezel 


| LUBRICATORS . CHEMICAL FEEDERS . SLURRY PUMPS ] 
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|ICAN NEIGHBOR BOTH _ IN 
PEACETIME AND EMERGENCY. 
OUR EXPORTS TO UNITED 
STATES STARTED WITH AVER- 
AGE 8,000 BBL. DAILY 1954, ROSE 
TO 51,000 BBL. DAILY 1955, 112.,- 
500 BBL. DAILY 1956. THE 1957 
| AVERAGE MAY BE 205,000 BBL. 
CONTINUED GROWTH NATU- 
| RALLY VITAL IF CANADIAN IN- 
| DUSTRY TO HAVE ADEQUATE 
INCENTIVE. 

PRESENT AMERICAN CONSID- 
ERATION OF FOREIGN OIL IM- 
PORTS MUST TAKE INTO AC- 
COUNT THESE IMPORT FAC- 
TORS: 

1. BROAD BASE OF AMERICAN 
INVESTMENT IN CANADIAN OII 
INVOLVING MANY AMERICAN 
INDEPENDENTS ALONG WITH 
MAJORS. 
| 2. ESTABLISHED CONNECTIONS 
BY PIPELINE BETWEEN CANA- 
DIAN FIELDS AND AMERICAN 
| REFINERIES WHICH COULD NOT 
BE DISRUPTED WITHOUT CON 
SIDERABLE COST TO AMERICAN 
INDUSTRY AND CONSUMERS 

3. STRATEGK POSITION ON 
NORTH AMERICAN CONTINENT 
OF CANADIAN FIELDS IN. RE- 
| LATION TO CONTINENTS MAR- 
KETS 

4. CANADIAN EXPORTS ARI 
ALL TO AMERICAN MARKET 
AREAS DEFICIENT IN OWN PE- 
TROLEUM SUPPLIES. ALL THESE 


| ARE SPECIAL CONDITIONS 
| WHICH DO NOT APPLY TO OTHER 


FOREIGN SOURCES OF SUPPLY 
OF THE UNITED STATES AND 
SHOULD WEIGH HEAVILY IN EN- 
SURING CONTINUED CLOSE CO- 
OPERATION BETWEEN OUR TWO 
NATIONS IN BUILDING UP FUEI 
RESOURCES OF THE CONTINENT 
FOR OUR MUTUAL PEACETIME 
AND SECURITY NEEDS 

CARL O. NICKLE, M. P 

PUBLISHER, 

DAILY OIL BULLETIN 

CALGARY 


(Editor's note: The Journal's April 
29 import figures’ were virtually 
doubled due to an error in calculation. 
The correct figures appeared on Page 
76 of the May 6 issue.) 


Schoeppel: Controls must go 


“The example of local uses for the 
natural-gas reserves of the producing 
states is being repeated in dozens of 
locations throughout the Southwest in 
order that the producers may avoid the 
paralyzing hand of federal controls by 


| being forced to sell their gas to inter- 


state pipelines. 
“The consumers of this country in 
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In Bakersfield, California, where 
formations are sometimes only 
moderately abrasive, this string 
of 414” drill pipe was used by a 
local oil company to drill two dif- 
ferent wells. Manually hard-faced 
with Coated Tube Stoodite, weld- 
ing procedure was entirely con- 
ventional. Deposit areas were first 
outlined with chalk; two guide 
beads of Coated Tube Stoodite 
were then run around the circum- 
ference to establish and maintain 
a uniform width of deposit. The 
area between these beads was fin- 
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These tool joints have completed 22,000 feet of hole. Hard-faced with Coated 
Tube Stoodite, they still show little wear 


TWO WELLS DRILLED...and more hole to go 


on tool joints in highly abrasive 


ally filled in by a series of wash 


passes, using the same material. 


The photo was taken after com- 
pleting two 11,000-foot wells in 
the Bakersfield area. Very little 
wear is evident; the hard-facing 
has maintained both gauge and 
square shoulders...proof again 
that a nominal investment in 
Stoody hard-facing pays big divi- 
dends in increased equipment life 


and service. 


NOTE: There is of course no sub- 
stitute for Stoody Tube Borium 


formations where maximum wear 
resistance is required. 


For detailed information on 
proven ways to reduce wear, 
Stoody offers two free books... 
“Oil Field Hard-Facing” and 
“Stoody Guidebook” Call your 
Stoody dealer for copies (see the 
“Yellow Pages” of your phone 
book ) or write direct. 


STCODY COMPANY 


11938 East Slauson Avenue 
Whittier, California 





a’{ol 0 mer-lamielel-[— 


it's quite simple 


to obtain the full comparison of values 


1—Average radiant transfer rate. 
2 —Maximum deviation from average radiant 
transfer rate. 3—Average and maximum trans- 
fer rate in convection section. 4—Maximum tube 
wall temperature, radiant or convection. &—Maximum 
efficiency with specified excess air. 6—Controlled thermal 
recirculation of flue gases to provide even heat distribution 
throughout full length of each tube and equalized heat dis- 
tribution around each tube. 7—Overload and correspond- 
ing transfer load. 8—Design to provide: structural column 
supports - Ladders - Platforms - Tube Removal facil- 
ities, etc. 9—Degree of assembly; of the furnace 
structure and of the heating surface. 


PETROCHEM-ISOFLOW FURNACES 
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no one coat 
does it... 














one source does 
—= 
Valdura offers maintenance 


paints made from specific 
resins for every condition 


EPON 


VAL-CHEM. Versatile, chemical re- 
sistant metal primer for use under any 
finish coat. VALPON ENAMEL. Pre- 
vents damage by oils, solvents, alkalies 
and other chemicals on wood, metal or 
masonry. 








pana, ENAMEL. Not affected 
acids, alkalies and other chemicals. 
Uecd on wood, metal, concrete or ma- 
sonry. RUBBER BASE ENAMEL 
Combines excellent exterior durability 
with high chemical resistance. 
BAKELITE 


SUPER SERVICE ENAMEL. Re- 
sists chemical, moisture and abrasive 
conditions on metal w or masonry. 
ASPHALT ALUMINUM PAINT. 
98% waterproof metal coat prevents 
rust, rot, corrosion. Highest reflec- 


amends COAL TAR 


SEWAGE DISPOSAL BLACKS. Used 
for protecting concrete and metal sur- 
faces from water, etc., found in sewage 
plants, reclamation projects, refrigera- 
tion systems, metal concrete pipe, 


marine exposures. (ORETHANE) A 


URAVAL. The very latest type of 
coating that combines the ultimate in 
resistance to chemicals, solvents, mar- 
ring and abrasion. Uraval will stand 
up where all other types of coating 
have failed. 











M & F ENAMEL (General Mainte- 
nance), VALKOTE CC — En- 
amel), ‘DARYWHIT oducts that 
utilize the outstanding durability of 
alkyd resins. All these coatings are 
hard, tough, quick drying and color 
retentive. 





Valdura maintenance paints are 
stocked by leading industrial dis- 
tributors everywhere! 


VALDURA 


HEAVY DUTY 
PAINT DIVISION 


juoveal 


pamtS iggy (HOU ow §=AMERICAN-MARIETTA CO. 
me 101 E. Ontario St., Chicago 11, iil. 


687 Wellington St., Ottawa, Canada 
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| cause shortages 
| prices ’ 


| Spivey 


the nonproducing states 
serious and alarming note of this de- 
velopment, because I say to them frank- 
ly, unless federal controls are removed 
from this great industry they will most 
surely be faced with shortages of this 
convenient, clean fuel. 

“The price will also be higher. Be- 
always mean higher 


Sen. Andrew F. Schoeppel, (R-Kans.), 
in a speech at the formal dedication of 
Gasoline Plant, Attica, Kans. 





CALENDAR 
OF EVENTS 


Texas Independent Producers and 
Royalty Owners Association, Galvez 
and Buccaneer Hotel, Galveston, Tex. 
American Petroleum Institute, division 
of transportation, central committee 
on transportation by water and tanker 
corrosion symposium, San Francisco. 
American Gas Association, chemical, 
engineering, and manufactured gas 
production conference, Balmoral 
Hotel, Bal Harbour, Fla. 

American Society of Mechanical Engi- 
neers, twenty-ninth annual conference 
and exhibit of the oil and gas power 
division, Kentucky Hotel, Louisville, 
Ky. 

Pennsylvania Gas Association, annual 
meeting, Pocono Manor Inn, Pocono 
Manor, Pa 

American Association of Oilwell Drill- 
ing Contractors, conference for drill- 
ing executives, Houston. 

Kentucky Oil and Gas Association, 
annual membership meeting, Hotel 
Phoenix, Lexington, Ky. 

American Institute of Mining, Metal- 
lurgical, and Petroleum ngineers, 
third annual joint meeting, Rocky 
Mountain petroleum sections, Northern 
Hotel, Billings, Mont. 

Western Petroleum Refiners Associa- 
tion, southwest regional technical-in- 
dustrial relations meeting, Hotel Paso 
del Norte, El Paso, Tex. 

Rocky Mountain Oil and Gas Associa- 
tion, twelfth annual _ convention, 
Denver. 

Annual short course in gas technol- 
ogy, Texas College of Arts and Indus- 
tries, Kingsville, Tex. 


Petroleum Electric Power sssociation, 


annual convention, Amarillo, Tex. 
Oil-Heat Institute of America, thirty- 
fifth annual convention, Sheraton- 
Plaza Hotel, Boston. 

Second annual Appalachian Under- 
ground Corrosion Short Course, West 
Virginia University, Morgantown, W 
Va. 

Pennsylvania Grade Crude Oil As- 
sociation, thirty-fourth annual meeting, 
Penn-Sheraton Hotel, Pittsburgh. 
American Society of Mechanical Engi- 


should take | 





B & W Hinged 
Nu-Coil Scratcher 
B and W Rotating 
Scratcher 
Mult Flex Type 


SCRATCHERS 


¥ _X 
CENTRALIZERS 


|: oe) eee 


Movement of Casing... 


equipped with B and W 
Centralizers and Scratchers 
(reciprocating or rotating), until 
the plug “bumps,” provides the 
highest percentage of successful 
cement jobs. 


Bw 


Well Completion Specialists 


WEST COAST 
Box 3751, Terminal Annex 


Los Angeles 54, California 
Phone FAculty 1-2463 


GULF COAST 
Box 5266 
Houston 12, Texas 
Phone WA 3-6603 





iA neers, semiannual meeting, Sheraton- 
Palace Hotel, San Francisco 


10-12 Interstate Oil Compact Commission, 
e . 
midyear meeting, Yellowstone National 
Flexible Ball Joints midy 


(also new 8” and 10” sizes) 10-14 Gordon Research Conferences, petro- 


leum, Colby Junior College, New Lon- 
don, N. H. 

12-14 Engineering Institute of Canada, an- 
nual meeting, Banff, Alta 

16-21 American Society for Testing Mate- 
rials, annual meeting, Chalfonte-Had- 
don Hall, Atlantic City, N. J. 

17-21 Gordon Research Conferences, cataly- 
sis, Colby Junior College, New Lon- 
don, N. H. 

18-19 Rocky Mountain Oil and Gas Asso- 
ciation, annual meeting of refining 
committee, Northern Hotel, Billings, 
Mont. 

| 19-21 Association for Computing Machinery, 
twelfth annual meeting, University of 
Houston, Houston. 

20-21 Western Petroleum Refiners Associa- 
tion, Mid-Continent regional technical- 
industrial relations meeting, Broadview 
Hotel, Wichita. 

20-22 National Oil Scouts and Landmen’s 
Association, annual meeting, Hotel 
Cosmopolitan, Denver. 


wane: BALL JOINTS~, 23-27 Canadian Gas Association, Jasper 


Park Lodge, Jasper, Alta. 
90° PIPE BENDS » 
\ FLEXIBLE! JULY 


This schematic diagram 8-19 Industrial Statistics for the Process 
indicates the type of piping Industries, second annual conference, 
layout used to allow for up to 6 inches of sponsored by American Society for 
tank settling or 6 inches of tank movement Quality Control and the University of 
in any direction, and also for expansion or Oklahoma, Lockett Hotel, Norman, 
contraction of the long run of pipe leading Okla. 
to the tank. Similar piping is used for both 
12” lines. 





| AUGUST 
26-28 Seventeenth annual Appalachian Gas 
Measurement Short Course, West Vir- 
ginia University, Morgantown, W. Va. 
| 28-30 Instrument Society of America, Inter- 
national Symposium on gas _ chro- 


~ matography, Kellogg Center, Michigan 

ul © ar e State University, East Lansing, Mich 
Big Tank Jobs! Bron 

g s 3-5 Pacific Coast Gas Association conven- 


J tion, Fairmont and Mark Hopkins 
One of the first places where twelve of Barco’s new large Hotels, San Francisco 


size Flexible Ball Joints have been put to use is on three New Mexico Geological Society, 
eighth annual field conference, south- 


170,000 bbl. West Coast tanks which receive crude from a new western Colorado. 
12,000 ft. long 24” off-shore pipeline. As shown in the above American Chemical Society, 132nd 
photograph, each tank is connected by two 12” lines—each a at a 5 lag — 

. . . ° ndependent atura sas Association 
fitted with two 12” Barco Ball Joints. The joints provide the of paws a annual meeting, Sham- 
following advantages: rock Hilton Hotel, Houston. 
National Petroleum Association, fifty- 


1. Allow for tank settling or tilting. Also pipe expansion. fifth annual — Traymore Hotel, 
Atlantic City, N. J. 


2. Isolate tanks against earthquake shock; also pump shock, Rocky Mountain Oil Show, fair- 
3. Maximum protection against Fire Hazards. grounds, Casper, Wyo. 

American Society of Mechanical Engi- 

For detailed information about new 8”, 10” and 12” Barco Ball neers, petroleum mechanical engineer- 


: : Hotel, Tulsa. 
Joints, see our nearest representative or WRITE FOR NEW . ee oe 
Western Petroleum Refiners Associa- 


CATALOG 215B. Joints available in Bar-Ductile metal or tion, Rocky Mountain regional tech- 


steel; flanged or weldin ends. 15° angul 4 nical-industrial relations meeting, Hen- 
. . euler flex ning Hotel, Casper, Wyo. 


Mid-Continent Oil and Gas Associa- 
tion, Louisiana- Arkansas division, 


Ee BARCO MANUF ‘AC TURING CO. Roosevelt Hotel, New Orleans. 


539-F Hough Street Barrington, Illinois 30- 
x 0 , ; Oct. 2 American Oil Chemists’ Society, 1957 


, Zhe Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints fall meeting Netherland Plaza Hotel 
In Canada: The Holden Co., Ltd., Montreal Cincinnati 
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5 SHOT HOLE RIG...MOVING FAST 


A shot hole rig has to get around . .. has to get in. . . get the hole down 

. . and get out. That’s the Joy ‘35’. It’s lightweight—extremely 
portable . . . mounted on a short wheelbase truck, it gets in anywhere. 
It gets hole down fast because it’s the only rig of its size that has four 
speeds forward . . . gives you just the right speed for the formation 
being drilled to get the fastest penetration. And the Joy “35” stays on 
the job. The entire machine is built as a group of unit assemblies... 
each of which can be replaced or exchanged independently. 

Find out more about the rig that is moving fast—the Joy “35”... 
write Joy Manufacturing Company, Oil Field Drill Division, P.O. Box 35326, 
Airlawn Station, Dallas 35, Texas. In Canada: Joy Manufacturing Company 


Get complete details a dt > 
on the Joy “35.” Write (Canada) Limited, Galt, Ontario. are 


for bulletin 152-31 j i awea 
0 \ 
@) OU... cauipment For oi Fiecos 





| Denver, Cole.; Salt Lake City, Utah; San Francisco and Les Angeles, Callf.; 

| El Paso, Texas; Carlsbad, N.M. 

l Baash-Ress Tool Co. Div.—Abilene, Corpus Christi, Houston and Odessa, Texas; 
| 

| 

| 


27 


SALES & 
SERVICE 
LOCATIONS 


Harvey, New Iberia and Shreveport, La.; Ardmore and Oklahoma City, Okia.; 
Avenal, Bakersfield, Long Beach, Newhall, Taft, and Ventura, Calif.; Casper, Wye.; 
Hebbs and Farmington, N.M.; Olney, lilineis. 


Export Sales—Jey Manufacturing Company, 60 E. 56th St., New York, N. Y. 
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The Welex Dyna-Jet performance record since this 
new concept of perforating was introduced has 
proved itself a real money-saver to producers 
throughout the oil industry. Production data from 
every area shows an average 

40% decrease in break-down pressures 


This is more proof that the Welex Dyna-Jet is the 
greatest improvement in perforating since the in- 
troduction of the jet process by Welex more than 
12 years ago. 


An actual case history from a group of West Texas 
wells is a vivid example of Welex Dyna-Jet per- 
formance: A division geologist with a large inde- 
pendent stated that although his wells normally 
had been breaking down at 2400 p.s.i., recent wells 


HERE'S HOW 


woex Ayna-jot 


SAVES ME MONEY 





Actual field performance has surpassed even labo- 
ratory experiments with the Welex Dyna-Jet. The 
actual meaning of 205% greater hole volume than 
present casing jets takes an added importance when 
performance records show an average 

40% increase in injection rates 


The Welex Dyna Jet is a jet perforator with double- 
barrel power that insures greater production per 
unit of perforation and gives you extra dividends 
from your completion dollar. 


perforated by Welex Dyna-Jet broke down at only 
1200 p.s.i. At the same time, he reported that 
normal injection rates averaged between 18 and 
20 bbls./min. Injection rates in his Welex Dyna-Jet 
perforated wells averaged 37 bbls./min. 


*Trademark of Jet Research Center, Inc. 


Perforating is no sideline with WELEX! 


JET SERVICES, INC. 


1400 East Berry, Fort Worth, Texas 


Division Offices: Denver — Houston — Midland — Oklahoma City — Tulse. Sales Offices: 
Dallas — Wichita. District Offices: Abilene — Ardmore — Beaumont — Bowie — Corpus Christi 
Cortez — Falfurrias — Farmington — Great Bend — Hobbs — Houma — Houston — Kilgore — Kimball 
Lafayette — Lake Charles — Liberal — Odessa — Pampa — Pauls Valley — Pawhuska — Plainville 
San Angelo —- Shawnee — Sherman — Shreveport — Snyder — Stillwater — Wichita Falls — Winfield 


Welex of Canada, Ltd.: Calgary — Drayton Valley — Edmonton — Red Deer 


WELEX 
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Fuel of the Future 


OU’VE heard about this Project 

Vanguard—the plan to launch a 
series of earth satellites — man-made 
moons that will circle the globe at 
thousands of miles an hour and radio 
back information about interplanetary 
space, cosmic rays, solar radiation, and 
stuff like that. 

Know what they’re going to use for 
fuel? Kerosine. Plain, ordinary, old- 
fashioned kerosine. Cleaned up and 
purified a bit, maybe, but still kero- 
sine. After all the talk about myste- 
rious new fuels of the future for rocket 
ships and space travel, it comes as 
something of a shock to learn that 
the forward-looking, future-planning, 
free-dreaming Vanguarders are resort- 
ing to such a mundane fuel as kero- 
sine to get their brain child off the 
ground. 

Why, kerosine is the oldest man- 
made liquid fuel (unless you count 
whale oil, tallow, and the olive oil used 
by the vestal virgins). It was distilled 
from soft coal before there was any 
petroleum industry—and long before 
even Jules Verne dreamed of traveling 
to the moon. 

But this doesn’t necessarily give the 
oil industry an inside track in provid- 
ing the fuels of the future. There’s 
likely to be competition. We keep hear- 
ing veiled references to a lot of secret 
research and classified projects for de- 
veloping “high-energy” fuels for guided 
missiles, rocket ships, and maybe space 
travel. 

Lord knows how much the taxpayers 
are sweating to finance these attempts 
to displace petroleum as the fuel of 
the future. We hear tell of experiments 
with all kinds of chemicals and stuff 
as rocket propellants, including plas- 
tics and even rubber. (Hope that rub- 
ber fuel doesn’t smell like the old over- 
shoes our neighbor tossed in his trash 
burner.) 

And we know of at least two fac- 
tories under construction to produce a 
mysterious high-energy fuel by a secret 


process using boron as a principal raw 
material. 

Of course several oil companies are 
now advertising that their gasoline con- 
tains boron. This may give them a foot 
in the door if boron is going to be the 
fuel of the future, but we suspect that 
at present these motor fuels are about 
99 44/100 per cent pure gasoline. 

Notice we said pure gasoline, not 
plain gasoline. Gasoline isn’t plain any 
more. It’s a mighty fancy compound, 
made by some of the most intricate 
processes known to chemical science. 

If you’re not already aware of this, 
skim through this issue and look at 
some of the papers presented last week 
at the A.P.I. midyear refining meeting 
and you'll get an idea of what a com- 
plicated job it is to make gasoline to- 
day. (Of course if you are a refiner 
you'll want to study these papers in 
detail and apply them in your plant.) 

But these papers mainly deal with 
gasoline of the present. What if gaso- 
line, after all, is the fuel of the fu- 
ture, and not boron, hydrogen perox- 
ide, plastics, or old rubber boots? How 
will this gasoline of the future be 
made, and what will it cost? 

Well, one of the papers in this issue 
suggests that by 1960 motor gasoline 
will be 110 octane, and tells how it 
may be made. It also says that this will 
increase the cost by more than 6 cents 
a gallon. That’s an increase of about 
50 per cent over the refinery cost of 
making today’s gasoline. 

And 1960 isn’t very far in the fu- 
ture. What the fuel for 1980 will be or 
what it will cost is anybody’s guess. 
All we know is that gasoline keeps 
getting better and better, and more and 
more of a high-energy fuel. In the fu- 
ture it may or may not meet the rock- 
eteers’ needs for space travel. 

But we'll predict that at the rate 
research is progressing in the oil in- 
dustry, petroleum products will give 
the boron, peroxide, etc., boys a good 
run for their money in developing the 
fuel of the future at a competitive 
cost. 

—Henry D. Ralph. 








Whatve THE GRADE AND THE VOLUME OF 


You need... 


Just rely on WARREN’S versatile 
facilities to give you dependable 
deliveries ... WHEN and WHERE and 


the WAY oon want them! 
WARREN 


PETROLEUM CORPORATION 


TULSA, OKLAHOMA e Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
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EDITORIAL 





Why the price of 
gasoline is going up 


Mororists complain about the rising price of gasoline 
without giving proper consideration to the concurrent increase in its quality. 
Certainly the price has gone up in recent years, but not as much as the 
increase in the fuel’s performance in a modern automobile. These ratios may 
be reversed in the future. The price of gasoline will go up sharply in the 
next few years, and so will its quality. But the price is likely to increase faster 
than the quality. 
Were it not for the quality increase, gasoline prices quite likely would be 
moving downward, due to technological improvements and mass production 
and distribution. 


THE PRICE INCREASE is due entirely to the motorists’ 
demands for high-performance cars. Detroit keeps turning out more powerful, 
higher-compression, more “critical” engines which require fuel of increasingly 
exacting specifications, most notably in octane rating. 

What this means is just becoming apparent in dollars and cents. One 
major company reports it was required to increase its annual operating costs 
by $7,000,000 in order to raise the octane ratings of its gasolines by one 
point, and that raising the ratings one additional point would cost over 
$10,000,000 more per year. On that basis, the last increase of one octane 
number boosted the industry’s operating costs by $100,000,000 per year. 

If the present trend continues it is estimated that by 1960 high-perform- 
ance cars will require 110-octane gasoline. Refinery enginéers estimate that 
this will require investment in refining facilities 40 per cent above that required 
for today’s gasoline. This 1960 gasoline will cost 6 cents per gallon more to 
make—about 50 per cent above the refinery cost today. 

This projected price increase does not include any increases in the cost 
of crude oil, labor, steel, or other costs that may occur in the next few years. 
It is simply the cost of improving gasoline quality to keep pace with the 
public’s desire for perfection in car performance. 

How long will this performance race continue? Will motorists pay the 
cost of luxury driving? Will the automotive designers price the gasoline 
makers out of business? 

Last week a top atomic scientist predicted that long before petroleum 
resources are exhausted the price of gasoline will make private cars too 
expensive for the average person to operate. 


THIS CAN’T HAPPEN. Both auto and oil companies would 
prevent it by developing economy cars and fuels. But until the present trend 
is reversed, gasoline prices will climb sharply. So will consumer complaints. 

The least that refiners can do is to warn motorists that the price increases 
are coming—and explain why. The customer is king. If he wants increasingly 
luxurious private transportation he will have to pay for it in higher-priced 
cars and higher-priced fuel. 
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Good Wells Make Good News 
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RIVERFRAC*, an exciting new concept in hydraulic fracturing, is finding widespread use 
in many oil and gas producing areas. Large volumes of fresh water or unsaturated salt 


water are pumped into the producing zone at a high injection rate. Many authorities think 


eh 
{ 


salt removal is an important reason why Riverfrac is successful in some cases where 


fracturing treatments have failed. Here are some results of Riverfrac 


& Ward County, West Texas (Old Well): This well, completed in the Yates 
3000 feet, had declined from 10 bopd to 1 bopd in about 18 months. Riverfra 
using 22,000 gallons of fresh water and 10,000 pounds of sand, removed 18,92 
pounds of salt. Average injection rate was 34 bpm. 90 days after fracturing, 


tested 115 bopd. 


. Washington County, IWlinois (New Well): This well was completed in 
Trenton Lime 4290-4400 feet open hole. Initial test was show of oil. Riverfrac was 
used. Fluid was 67,000 gallons fresh water with addition agents to control silicat 
swelling and emulsions. 55,000 pounds of sand was used. Fracturing was accomplis 
at average injection rates of 40 bpm. Although only 3600 pounds of salt wa 


recovered, well tested 95 bopd after treatment. 


® Kay County, Oklahoma (New Well): Completed in the Mississippian C1 
4154-4180, tested 6 bopd before treatment. Well was treated with Riverfrac, using 
20,000 gallons of water with 20,000 pounds of sand at 37 bpm. 70 days follows 


treatment, production tested 65 bopd with 40 bwpd. 


® San Juan County, New Mexico (New Well) Completed in Point Look 
Sandstone. Depth, 4805-5034 with four sets of perforations totaling 117 feet 
Riverfrac was used. 256,196 gallons fresh water and 180,000 pounds sand were 
injected in four stages at 59-78 bpm. 160 rubber-coated nylon ball-sealers were us 
in one stage. Initial production: 30,000 cfpd. After treatment, well tested 7,400.00 


cfpd. through 34-inch choke at 506 psi. Production was imcreased 247 times! 


Call Dowell. An experienced engineer will be glad to show you what's being done wit 
Riverfrac in your area and discuss the possibilities of using this service in your wells 


Or write Dowell Incorporated, Tulsa 1, Oklahoma. 


Services for the oil industry 


A Service Subsidiary of The Dow Chemical Company 


Mark of Dowell Incorporated 





MAY 


%“@IL ann GAS 


May 20, 1957 





JOURNAL 


The Top Twenty in U. S. Oil 


Company 


Standard Oil Co. (N. J.) 
Gulf Oil Corp. 

Secony Mobil Oil Co. 
The Texas Co. 
Standard Oil Co. (Ind.) 


Standard Oil Co. of California 
Sinclair Oil Corp. 

Phillips Petroleum Co. 

Shell Oil Co. 

Cities Service Co. 


Atlantic Refining Co. 
Tidewater Oil Co. 
Union Oil Co. 

Sun Oil Co. 
Continental Oil Co. 


Sunray Mid-Continent Oil Co. 
Pure Oil Co. 

Ohio Oil Co. 

Skelly Oil Co. ..... 

Standard Oil Co. (Ohio) 


Total Gross 
Assets Income 
(Thousands of dollars) 


$7,901,530 
2,872,270 
2,819,619 
2,504,130 
2,425,233 


$7,126,855 
2,339,715 
2,750,300 
2,046,305 
1,890,228 


2,041,373 
1,473,269 
1,372,832 
1,315,235 
1,197,863 


1,452,521 
1,180,102 
1,033,391 
1,635,435 

973,715 


700,130 
679,563 
650,705 
578,357 
548,920 


544,865 
522,556 
396,425 
731,412 
576,278 


504,101 
488,315 
365,777 
339,084 
332,632 


332,668 
486,185 
274,953 
251,392 
392,526 


Net 
Income 


$808,535 
282,658 
249,504 
302,263 
149,432 


267,891 
91,071 
95,203 

135,848 
62,152 


47,157 
37,990 
34,241 
56,160 
51,817 


45,310 
36,560 
41,216 
34,093 
26,592 


Crude-Oil Kuns to 
Production Stills 
(bbl. per day) 


2,449,000 
667,806 
858,957 
975,874 
642,343 


2,020,000 
962,889 
675,288 
970,345 
294,855 


753,162 
437,319 
244,765 
498,000 
258,030 


754,120 
166,528 
207,558 
304,000 
120,937 


109,226 
100,538 
103,082 
122,233 
154,395 


205,782 
178,724 
168,000 
259,749 
140,974 


82,790 
67,088 
108,355 
71,497 
36,813 


106,129 
151,659 
42,421 
46,258 
140,125 


Gulf Second Biggest in Oil-Maybe 


going from fifth to fourth. It added 


A PERTINENT oil question today 

is, “Who's on second?” 

Standard Oil Co. (N. J.) tops all 
S. oil companies by a large 
in assets, net 
production, marketing, and 
stills. But second place is 
something else. Here’s the situation: 

Gulf Oil Co. is second in total as- 
sets with $2.872,270,371. 

Socony Mobil Oil Co., Inc., is sec- 
with $2,750,- 


other L 
margin gross income, 
income, 


runs to 


ond in gross income 
299.937. 

The Texas Co. is second in net in- 
come with $302,262,620. 

Assets are generally accepted as the 
best measure of size. In this respect 
there was quite a shift among the top 
20 U. S. companies in the past year 
them, Gulf and Tidewater 
moved up a couple of 


Iwo of 
Oil Co., 
notches. 
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Jersey continued to rank well out 
in front in all categories. It has 
more, produces more, and sells more 
than any two of the other compa- 
nies. Its total assets were just a shade 
less than those of the next three com- 
panies combined. Financial informa- 
tion for Jersey Standard and the other 
companies is from Carl H. Pforz- 
heimer & Co. The operating figures 
are from annual reports. 


Changing pattern . . . Gulf moved 
into second place by adding almost 
as much to its total assets in 1956 
as Jersey. In doing so it moved up 
from fourth and went ahead of both 
Socony Mobil and Standard Oil Co. 
(Ind.). Gulf added $711,449,351 in 
assets last year. Jersey added $737,- 
425,150. 

Texaco notch, 


also moved up a 


$389,454,002 to its total assets. In- 
diana Standard fell back to fifth, the 
most pronounced drop. 

The biggest switch, however, was 
further down the line. It was Tide- 
water's climb from fifteenth to 
twelfth. Its addition of $194,198,000 
to total assets was, proportionately, 
the biggest of all. Much of this was 
accounted for by the new Delaware 
City, Del., refinery. 

In making its big jump, Tidewater 
moved ahead of Union Oil Co. of 
California, Sun Oil Co., and Conti- 
nental Oil Co. 

Other changes saw Phillips Petro- 
leum Co. and Shell Oil Co. switch 
places, with Phillips moving from 
ninth to eighth. Skelly Oil Co. and 
Standard Oil Co. (Ohio) also traded, 
with Skelly moving into nineteenth 
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and Sohio dropping back to twentieth. 

The first 10 companies, which were 
shuffled considerably in standings, 
made up the entire billion-dollar-plus 
category 

It’s unlikely that any other com- 
pany will break into the select group 
very Eleventh-ranked Atlantic 
Refining Co. is closest to the mark 
with $700,129,959. And during the 
has than 


soon. 


past 2 years it added less 
$ 100,000,000 

While Gulf displaced Socony Mobil 
in assets, Socony retained second 
place in gross income. Gulf was third 
in this grouping and Texaco fourth. 
Both Gulf 
$2-billion 
time. 

Despite its ranking of fourteenth 
in total assets, Sun rated eleventh on 
a gross-income basis, topping Atlan- 
tic, Tidewater, and Union Oil, all of 
which had greater 

Sun was also one of the four com- 
panies among the first 20 with gross 
total 
Standard of 


Texaco exceeded the 
first 


and 
income mark for the 


assets. 


incomes in excess of assets. 
Shell, Continental, and 


Ohio were the others 


Net income . . . Jersey's net income, 
as did its total and gross in- 
come, came close to equalling that of 
the next three companies. Jersey 
netted $808,534,919. The next three 
had a combined net of $852,910,508. 

Biggest proportionate gains in net 
income were made by Socony and 
Atlantic, both up 20 per cent from 
the year before. Phillips, Ohio Oil 
Co., and Tidewater made almost the 
same both years. The only company 
to drop more than | per cent was 
Indiana Standard, down about 5 per 
cent. Indiana Standard’s decline, how- 
ever, followed a big jump the year 
before 

Companies with the biggest earn- 
ings were those with extensive foreign 
holdings, large importers, and those 
with crude supplies in excess of re- 


assets 


finery runs. 

Foreign operators benefit from two 
factors, low-cost crude and a rapidly 
expanding market. Demand 
the United States is growing at twice 
the rate of demand. This 
also makes foreign markets less com- 
petitive. 

California Standard, out in 
front in net compared to gross in- 
come, has ample production outside 
the United States and is a large im- 
Texaco, with the industry's 
second highest net, is also in this 
category. So is Gulf, which had a 
better-than-average net for the group. 

Companies in the lowest ratio of 
net-to-gross income produced only 
enough oil to meet 25 to 50 per cent 
of their requirements. 


outside 


domestic 


well 


por ter 
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IT’S PRODUCER VS. PIPELINER as Elton Hyder, Jr., 


right, quizzes Texas Pipe Line 


Co. president J. W. Emison in Austin when. . . 


Pipeline Fight Reopens 


Texas oil common carriers give their story: Producers 
really want a market for their crude and not transport 


USTIN.—Common carriers of 

crude in Texas now are telling 
their story in a dispute with pro- 
ducers over the growing number of 
state wells unable to get pipeline con- 
nections. 

Testimony of the pipeline spokes- 
men marked the second round of a 
battle before the Texas Railroad Com- 
mission. It resumed here last week 
in the Stephen F. Austin Hotel after 
a 40-day recess. 

The pipeliners claim that producers 
actually want a market for their crude 
rather than transport. They added 
that pipelines would extend gathering 
systems if the producer has a buyer 
for the oil. 

In the first round April 1-3, five 
associations of Texas producers pa- 
raded witnesses before the commis- 
sion. They attempted to show that the 
lines and the common purchasers of 
Texas crude are throttling inland Tex- 
as production in order to fill grow- 
ing domestic demand with imports 
(The Oil and Gas Journal, April 8, 
page 63). 

Elton Hyder, Jr., Fort Worth at- 
torney, was spokesman for the pro- 
ducers at those hearings. He pointed 
out that nine major oil companies own 
all of the common-carrier lines out of 
West, West Central, and North Texas. 


He said these same firms are all 
common purchasers of crude in Tex- 
as, and seven of the nine rank among 
the 12 largest importers of oil into 
the U. S. 

The majors, he charged are de- 
liberately holding down trunk ca- 
pacity and extensions of gathering 
systems. They are refusing to buy 
new oil so as to bring into the coun- 
try more of their own cheap foreign 
oil. 

As proof, he 
showing that 

..» More than 8,000 wells now are 
unable to obtain pipeline connections 
—more than 6,000 of them in fields 
where other wells are connected. 
Twenty years ago, he argued, there 
were no unconnected wells in the 
state. The wells then produced es- 
sentially the same on the average as 
now and were just as scattered if not 
more so. The change in status, he 
declared, is due to skyrocketing im- 
ports during that period. 

... Oil trucking is up 637 per cent 
since 1948. Producers are losing need- 
ed money thereby in evaporation and 
other losses due to trucking and in 
high-cost truck transport rates 

...Gathering mileage is lagging. 
The increase in gathering line mileage 
from 1936-55 was 206 per cent, while 


furnished exhibits 
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number of wells was up 233 per cent, 
production 257 per cent, and reserves 
233 per cent. 

Hyder said the named major firms 
are violating Texas laws by refusing 
connections and failing to expand 
gathering and trunk facilities. 

He asked the commission to order 
common carrier lines to connect im- 
mediately all unconnected wells in 
Texas and to expand trunk and gather- 
ing facilities as needed to do this. 

In the alternative, he said, the com- 
mon purchasers should be ordered to 
pay all gathering costs in case “the 
true owners of our common carriers 
prefer the continuation of trucking 
facilities.” 

Hyder cited laws under which he 
said the commission has the power 
to do either of these things. 

He spoke for the Texas Independent 
Producers and Royalty Owners Asso- 
ciation, the West Central Texas Oil 
and Gas Association, the North Texas 
Oil and Gas Association, the East 
Texas Oil Association, and the Pan- 
handle Producers and Royalty Owners 
Association. 


Pipelines take turn . . . The pipelines 
got their turn at bat last week. 

[he lines offered no single spokes- 
man. Rather, attorneys and top offi- 
cials for each common carrier spoke 
solely for that firm. 

Testimony was lengthy. And equal- 
ly lengthy cross-examination by Hy- 
der for the producers stretched out the 
hearings through May IS. 

Basic pipeline defense was testi- 
mony showing that: 

... Producers want market, not 
transport. Top pipeline brass pointed 
out that common-carrier lines, like 
railroads, ship for anyone but do not 
buy what they ship. Leadoff witnesses 
for Texas Pipe Line Co., Service Pipe 
Line Co., and Sinclair Pipe Line Co. 
claimed never to have denied trunk 
line space to a producer who had a 
market for his oil. 

... Pipelines extend gathering sys- 
tems if the producer has a buyer for 
his oil and if the new system would 
pay out with a reasonable profit with- 
in a reasonable length of time. Testi- 
mony showed desired profit to be 64% 
to 7 per cent and desired payout to be 
between 3 and 10 years. Pipeline 
officials claimed no gathering system 
is denied if these qualifications are 
met. 

[he carriers also presented evidence 
to show that they are continuously) 
connecting new wells, expanding 
gathering systems and trunk capacity 
as needed. 

Exhibits too were filed to show that 
the parent firms of the carriers are 
not benefiting from favoritism as to 
new connections. 
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J. W. Emison, president of Texas 
Pipe Line, testified that his firm 
gathers oil from 2,386 leases in North 
Texas. Only 100 of these, he said, 
are owned by The Texas Co., largest 
stockholder in the carrier. Emison 
said Texas Pipe Line connected 522 
new leases in 1955 and 1956 of which 
only four were owned by Texaco. 

Emison added that Texas Pipe 
Line’s trunk capacity is sufficiently 
large that it has never had to prorate 
its connections. 

Other pipeline witnesses followed 
the same defense pattern in the 3-day 
marathon. Witnesses were: R. J. An- 
dress, executive vice president of 
Service Pipe Line Co.; G. M. John- 
son, vice president of Sinclair Pipe 
Line Co.; Gayle G. Billings, manager 
of West Texas operations for Shell 
Pipe Line Corp.; S. G. Kershner, vice 
president and general manager of 
Texas-New Mexico Pipe Line Co.; 
O. Q. Lomax, president of Humble 
Pipe Line Co.; L. H. True, president 
of Magnolia Pipe Line Co.; J. L. 
Irvin, vice president of West Texas 
Gulf Pipe Line Co. and general man- 
ager of the domestic pipelines of Gulf 
Refining Co.; E. H. Foster, Phillips 
Pipe Line Co., and C. W. Gracey, 
supervising accountant for Atlantic 
Pipe Line Co. 

Billings testified concerning opera- 
tions of the Shell-operated Rancho 
Pipe Line systems as well as the com- 
pany’s wholly owned West Texas 
Trunk. 


Parents get involved . . . All pipeline 
witnesses were quizzed hard in cross- 
examination by Hyder as to their rela- 
tions with their stock-owning parents. 

Hyder attempted to show that car- 
riers are refusing to connect new wells 
because the majors who buy don't 
want the oil, allegedly since they want 
to import instead. : 

Hyder drew admissions from most 
of the carrier executives that the lines 
could stop paying dividends to their 
owners, expand lines, and make con- 
nections to all wells in their respective 
areas if their parent firms ordered 
them to do so. 

He also drew admissions that all 
of each carrier’s stock was voted at 
board meetings by an executive of the 
carrier's major-company parent. 

The matter will drag out over a 
long period of time before the Rail- 
road Commission acts. 

Commissioner Ernest O. Thompson 
said that after pipeline testimony is 
completed, producers will be given 
30 days in which to file briefs. The 
pipeline companies then will have 30 
days in which to reply. After this the 
commission will study the transcript 
and then hear arguments. 


Industry briefs 


Richfield Oil Corp. has asked the 
Corps of Engineers for a permit to 
build a 2,618-ft. causeway from shore 
to its artificial island under construc- 
tion on a 1,175-acre lease off Rincon, 
Calif. The causeway would be built 
in a southwesterly direction from Pun- 
ta Gorda. The island is being built in 
45-ft. of water. Completion is slated 
early next year. 


The Navy’s oil reserve, all of it in 
Elk Hills, is estimated at 670,000,000 
bbl. by Albert S. Miller, director of 
naval petroleum reserves. Miller said 
the Navy could produce 175,000 to 
200,000 bbl. daily if needed for na- 
tional defense. Output is now 16,000 
bbl. daily. This nets about $1 mil- 
lion a month over expenses. 


Phillips Petroleum Co. and the 
Federal Power Commission differed 
sharply last week on how much Phil- 
lips lost on its interstate gas sales in 
1954. The company claims its defi- 
cit was $35.2 million. The FPC says 
it was $2.5 million, based on a 9 per 
cent rate of return. 

To back up its argument, Phillips 
said it lost $37.7 million last year 
on interstate sales which involved 
$84.9 million in service costs. The 
company is seeking rate increases 
which would bring field prices rang- 
ing up to 25 cents per 1,000 cu. ft. 
The Phillips rate case was the basis 
of the Supreme Court ruling in 1954 
which made gas producers subject to 
federal price control. 


California Oil Co., of Perth Amboy, 
N. J., is coming out with a superpre- 
mium gasoline called Calso Supreme 
300-Plus, which it says will meet en- 
gine horsepower requirements in the 
300-plus range. Price will be about a 
cent a gallon higher than the com- 
pany’s displaced premium. The com- 
pany will continue to use its ethylene 
dibromide additive and will add a new 
detergent-action additive. 


The Interior Department last week 
wrote finis to the crisis created last 
November by the closing of the Suez 
Canal. 

Sec. Fred A. Seaton released, with 
thanks, 12 industry men who enlisted 
as consultants without pay to help the 
department with the problems of the 
European oil lift. 

That operation “has been highly 
successful even though transportation 
through the Suez Canal has not been 
resumed,” Seaton wrote the consult- 
ants. 
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Octane Ratings 
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ind Road Octanes in the Lab 


George Weber 
Refining Editor 


pH ADELPHIA This year may 
well chalk up a record rise in 
octane ratings of premium-grade gas- 
oline. With many companies intro- 
ducing stepped-up premium grades, 
or super third grades, many brands 
rating 99 and 100 octane are now 
available over much of the nation 
But these are research ratings. 
What counts with the motorist is 
the road octane rating, which indi- 
cates just how well his car utilizes 
antiknock quality in everyday driv- 
ing. Road octane ratings are deter- 
mined by extensive road testing. But 
this is costly and time-consuming 
Methods for anticipating the road 
octane of today’s and tomorrow’s 
motor fuel by using the relatively 
simpler laboratory tests for research 
and motor ratings were presented to 
the industry last week at the annual 
midyear meeting of the American Pe- 
troleum Institute’s Division of Refin- 
ing 
[wo comprehensive papers outlin- 
ing two methods were prepared by 
engineers and research teams of Ethy! 
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Corp., Detroit, and of the Petroleum siderable deposit problems, such con- 
Laboratory, E. I. du Pont de Ne- ditions will probably be corrected by 
mours & Co., Inc., Wilmington further advances in combustion-cham- 
ber design, better lubricating oils, and 
The Ethyl method ... At low engine’ use of gasoline additives. 
speeds, research and motor ratings These conclusions were drawn from 
alone can do a good job of defining data accumulated in an _ extensive 
octane numbers, according to T. W.  road-testing program. 
Warren, H. A. Toulmin, J. B. Retz- Ethyl selected three high-compres- 
loff, and C. A. Hall of Ethyl Corp sion engines, modified to 11:1, 
But at higher speeds, which will which were considered representative 
probably continue as a critical fac- of types to be used in the future. 
tor, gasoline composition must be More than 100 commercial-type gas- 
considered. Olefin concentration tends olines, including a wide variety of 
to depress road octanes at high en- hydrocarbon-type compositions, were 
gine speeds. road rated in the three vehicles. The 
Since Detroit is likely to design same fuels were laboratory-rated by 
future cars for high engine speeds, the research and motor methods 
refiners should maximize aromatic From the great volume of data ob- 
and paraffinic content of future fuels tained at varying engine speeds, Ethyl 
to moderate road depreciation of re- derived the formula: 
search octane ratings. But olefins, Beat Ciene Nabe 4 + BRON) 
which give the lowest cost per R.O.N.., C(M.O.N.) D(% olefins) 
will continue to be effective in satis- The 
fying the engine at low speeds 
Ethyl reports that highly aromatic 


four cofficients necessary for 
rating fuel at higher engine speeds 
were determined for the three cars 
fuels of average boiling range need tested. While the coefficients varied 
not worry refiners from the stand- with engines, their use in the formula 
point of deposit trouble, at least for y 
the present. While some high com- 
pression ratio cars may cause con- The Du Pont method... The results 


provide good correlation. 
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Refinery, octane studies give 
clues to gasoline of the future 


HIS is a hypothetical projection of what future gasolines 

may look like, from the standpoint of octane ratings. 
It may well point the way for refining developments over 
the next several years. This picture was presented to re- 
finers at last week’s midyear meeting of the A.P.I. Divi- 
sion of Refining. 

Represented here is the hypothetical gasoline pro- 
duction in an inland refinery charging sour West Texas 
crude. As new processing facilities are added, operations 
are adjusted to give a fixed gasoline-pool yield, split 40/60 
into premium and regular. All benefits from new quality 
improvement are plowed into premium grade. 

There is no chronological base for this chart. But the 
ultimate premium gasoline of 110.8 research octane num- 
ber premium should satisfy cars with 12:1 ratios. 

The basis for this chart is taken from a paper pre- 
sented at the fuels session by Humble Oil & Refining Co. 
Research and motor octane ratings of both grades and of 
the total gasoline pool came from this paper. 

The remainder of the session was concerned with de- 
vices for approximating the road octane ratings of future 
fuels. Two approaches to this important problem were 
presented, one by Ethyl Corp. and the other by Du Pont 
Co. Both represented extensive road-testing programs. 

Computed road octane ratings of the fuels plotted 
above, from correlations provided in the Ethyl and Du 
Pont studies, show fair, but not precise agreement. This 


is to be expected since such correlations are presented 
as supplementary to actual road testing. They cannot be 
expected to give highly accurate results by themselves. 

The two companies used different cars in their test 
fleets, and cars show varying road octane ratings on iden- 
tical fuels. Ethyl used the Modified Borderline procedure 
for determining road octanes. Du Pont used the Modified 
Uniontown method. 

The estimated road octane ratings plotted here repre- 
sent an average of the results calculated for high engine 
speed, assuming the same olefin content for fuels used in 
both tests. The greatest discrepancy on any calculations 
varied 2.7 road octanes, while most of the spreads 
amounted to less than 2 numbers. 

This is progress in the effort to obtain estimated road 
ratings of future fuels without the need for extensive 
road testing. The tools now available to refiners can be 
of great aid in projecting their gasoline blends to obtain 
the most road octane for the money. 

Refiners can also take heart from the improvement in 
road ratings with relation to research octanes in these 
hypothetical future fuels. As added paraffins in the form 
of alkylate and isomers bolster the rising aromatic con- 
tent, the research octane depreciation in actual use may 
be expected to moderate. 

But these octanes will cost money. How much of this 
added cost can be offset by greater engine efficiency is 
up to Detroit. The petroleum industry has the know-how 
to put out premium-grade fuel capable of satisfying 12:1 
compression ratio engines. Making these fuels work for the 
benefit of the motorist is a joint responsibility of the oil 
and automotive industries. G.W. 





of a program involving over 5,000 


road-octane measurements in four 


Even higher road octane ratings were 
chalked up by 2,3-dimethyl butane, 


crude (see drawing). This basic refin- 
ery includes two-stage crude distilla- 
tion, fluid catalytic cracking, fluid 
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11:1 and 12:1 engines, using 73 blends 
of 28 possible future-fuel compounds, 
were reported by J. J. Greytak, J. S. 
Bellah, and W. E. Morris of Du Pont. 

Road ratings obtained by the Mod- 
ified Uniontown method correlated 
well with the average of the research 
and motor ratings, they found. This 
correlation, they reported, was not 
improved by including such factors 
as hydrocarbon types or physical 
properties. 

Prediction of high-speed ratings 
was improved, however, by including 
a factor representing olefin or aro- 
matic concentration. At high speeds, 
road ratings are reduced by about | 
octane number for each 10 per cent 
olefins present. They can also be 
predicted by adding about | number 
for each 20 per cent aromatics pres- 
ent to motor-octane ratings. 

Their tests indicated that deposit 
troubles in the future will be much 
the same as those encountered today. 
Hence, refiners may expect that fu- 
ture fuels will probably not increase 
the prevalence of surface ignition. 

In rating individual fuel compo- 
nents, Du Pont found that catalytic 
reformates had higher road octane 
numbers than catalytically cracked 
stocks of the same research number. 
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light alkylate, and isopentane. 

They found that light butane-bu- 
tylene alkylates from different proc- 
esses, showing varying R.O.N., have 
essentially the same road blending oc- 
tane numbers. Total product from 
the isomerization of pentane-hexane 
feed stocks will not be used in rais- 
ing the road octane ratings of base 
fuels above the 100-octane level. The 
same is true of polymer gasoline, and 
catalytically cracked naphthas. 

Hence, Du Pont foresees that cat- 
alytic reforming, alkylation, and isom- 
erization will loom more important in 
making tomorrow’s high road octane 
number gasolines. 


Fuels of the future . . . The special- 
fuels section was rounded out by a 
refiner’s view of fuels of the future, 
presented by S. P. Blumberg of Hum- 
ble Oil & Refining Co. (see page 137). 

According to Blumberg, processes 
now developed can be used to pro- 
duce premium gasoline of better than 
110 research octane number on a 
40/60 volumetric split with 98- 
R.O.N. regular grade. While this is 
possible technically, the cost is high. 

Blumberg’s figures are derived from 
a hypothetical 50,000-bbl. inland re- 
finery processing sour West Texas 


coking, regenerative naphtha catalytic 
reforming with hydrodesulfurization 
of feed stock, and propylene poly- 
merization. It can make a 98.2 R.O.N. 
gasoline pool. It costs $920 per barrel 
of charge capacity to build. 

By steps would come hydrogen 
treating for cat cracker feed, higher 
reforming severity, alkylation, super- 
fractionation of light virgin naphtha, 
isomerization of normal pentane and 
hexane concentrations, and, finally, 
extraction of cat reformate. Adding 
these facilities would raise total plant 
investment to $1,280 per barrel. 

Improving premium R.O.N. from 
98 to 110.8 while maintaining a 
40/60 ratio with a constant 98- 
R.O.N. regular grade would cost 6.1 
cents per gallon. This is equivalent to 
19.9 cents per research octane-num- 
ber barrel. 

Blumberg noted that sensitivity, or 
the difference between research and 
motor ratings, rises with higher re- 
forming severity, but declines appre- 
ciably when alkylate and isomers 
are blended to gasoline stocks. 

This bears out others’ predictions 
that road octane of future gasolines 
will suffer until the percentage of 
branched-chain paraffins rises. 
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Firm Faces Bankruptcy 


@ Examiner tells Colorado Interstate to lower rates 
$15 million a year, refund $33 million; company claims 
collapse certain if order stands, seeks emergency funds 


OLORADO SPRINGS.—Colorado 

Interstate Gas Co., with assets ex- 
ceeding $130 million, says it faces 
bankruptcy under rates ordered re- 
cently by a Federal Power Commis- 
sion examiner 

W. E. Mueller, president of the 
company, announced he would try to 
arrange short-term financing to tide 
the company over until the full com- 
mission can review Examiner Samuel 
Binder’s decision, which was handed 
down May 8. 

Binder disallowed most of two pro- 
posed rate increases on grounds the 
company is not entitled to “com- 
modity value” or a “fair field price” 
for its own produced gas. The ruling 
was based on the U. S. Court of Ap- 
peals decision ordering the commis- 
sion, in the Panhandle Eastern Pipe 
Line Co not to rely solely on 
commodity value in arriving at the 
just and reasonable rate (The Oil and 
Journal, December 26, 1955, 
125, and May 21, 1956, page 


case, 


Gas 
page 
217) 
“If this decision is allowed to stand, 
there is no question in my mind but 
that the company will be bankrupted 
and placed in receivership,” Mueller 
said If this financing cannot 
be accomplished, our expansion pro- 
gram for the Rocky Mountain area 
will immediately shut down.” 
The decision . . . Binder ruled that 
gas customers supplied by Colorado 
Interstate are entitled to refunds total- 
ing about $33 million dating back to 
1954, and to a $15-million-a-year re- 
duction in current rates 
The firm has been collecting rate 
increases, subject to refund, since 
January |, 1954. It applied for a new 
rate increase, to be effective July 1. 
Binder ruled that only $13,500,000 
of the $46,700,000 in added rates 
charged since 1954 is justified. He 
ordered new rates filed which would 
amount to about $442 million a year 
over rates set by the FPC in 1952. 
Colorado Interstate, he said, failed 
to show that it needed more than the 
amount reached by use of the tradi- 
tional rate-base method to provide 
just and reasonable rates. He con- 
cluded that a 6 per cent return, rather 
than 6/2 per cent, would be “fair and 
reasonable.” But Colorado Interstate 
insists that the new rates would not 
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permit a 6 per cent return because 


of costs incurred since the case 


started. 


The effect... If the new rates 
ordered by the examiner had been 
in effect last year, Mueller said, his 
company wouldn't have earned any 
dividend on the common or preferred 
stock. It would not even have paid 
off the interest on bonded indebted- 
ness. 

“Binder’s rates would have 
us a net Operating income for 1956 
of $1,168,192,” the president told 
stockholders. “Our interest require- 
ment for debt for that year was $1,- 
988,747. Under his figures, we would 
show a loss of 49 cents per share of 
common stock for the year. 

“The same is true of 
months of 1957. The 
rates, applied to our gas sales vol- 
umes, would give us a net operating 
income of $440,752 for that period 
For the same 3 months our interest 
requirements are $580,906.” 

Mueller said that nothing less than 
a radical revision of the entire de- 
cision is necessary if Colorado Inter- 
state is tO maintain gas service 

The company last year had earn- 
ings of $9,381,445 on operating reve- 
nues of $46,818,982, and 
225,357,005,000 cu. ft. 

The expansion which Mueller says 
is jeopardized would raise the com- 
pany’s valuation to $206 million. The 
major project would be a 345-mile, 
30-in. line from Kit Carson, Colo., 
to Beatrice, Neb., to deliver 460 mil- 
lion cubic feet per day to Natural 
Gas Pipeline Co. of America for the 
Chicago market. 


given 


the first 3 


examiner's 


sales of 


The issue . . . Whether FPC 
cost or commodity-value method in 
determining the price of its own pro- 
duced gas is particularly important to 
Colorado Interstate, which produced 
62 per cent of its requirements in the 
year ended August 31, 1955. 

The FPC originally upheld the 
commodity-value price proposed by 
Panhandle Eastern, another pipeline 
producer. But the Circuit Court re- 
manded the case to the FPC. It de- 
clared that while the FPC doesn’t 
have to follow the cost method strict- 
ly, it must use it as a starting point. 
The commodity (fair field) or any 


uses a 


other approach may be used. But the 
end result must be a price that is 
just and reasonable and not more 
than sufficient to provide an incentive 
to produce gas. The Supreme Court 
affirmed the ruling when it refused 
a review. 

Panhandle Eastern argued that 
there was no workable relation be- 
tween the different rate-fixing meth- 
ods. And it recently announced a cut- 
back in drilling for gas because the 
price uncertainty made drilling for oil 
a better business venture. 

The Harris-O’Hara bill now before 
Congress would fix rates at the 
“reasonable market price.” Commod- 
ity value and several other factors 
would be considered by FPC in arriv- 
ing at this figure. 


Officers Ousted 


Bentsen new president 
of American Tidelands 


OUSTON.—A group of Houston- 

ians grabbed control of American 
Tidelands, Inc., last week and im- 
mediately announced plans for ex- 
panding operations. 

Lloyd M. Bentsen, Jr., Houston at- 
torney and former congressman, was 
named president to succeed Thomas 
Jordan. New management took over 
following a show-down between op- 
posing stockholder groups. Bentsen 
and Frank Crerie, Houston investment 
broker, headed the fight against for- 
mer management. 

After being named president, Bent- 
sen announced that negotiations are 
under way for financing a new off- 
shore drilling barge. He said a com- 
mittee also has been named to study 
feasibility of extending the company’s 
operation to Venezuela. 

American Tidelands, with head- 
quarters in New Orleans, has one 
drilling barge operating in the Gulf 
of Mexico. This vessel, now drilling 
for The Texas Co., overturned off the 
Louisiana coast in the spring of 1955 
after completing its first well (The Oil 
and Gas Journal, June 27, 1955, page 
69). American Tidelands has a 
$1,100,000 insurance claim pending 
as a result of the accident. Bentsen 
said he expects an early settlement 
of the claim. 

In the proxy fight for control of 
the company, Crerie charged that the 
firm had “missed the boat” because 
of what he termed “unprogressive 
management.” Crerie was one of the 
first underwriters of the company. 

J. F. Corley, Houston independent 
oil operator and president of Marine 
Drilling Co., was named executive 
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vice president in the reorganization. 

New directors include Robert G. 
Rice, Houston, former executive vice 
president of Tennessee Gas Transmis- 
sion Co.; William S. Wallace, Hous- 
ton, former overseas oil operator; Al- 
fred McLean, Dallas attorney; and 
Walter Carroll, New Orleans attorney. 


New Line Planned 


Buckeye to build products 
line for Michigan markets 


NEW YORK.—Buckeye Pipe Line 

Co. will build a 70-mile, 8-in. 
common-carrier products pipeline 
from Wayne, near Detroit, to the 
vicinity of Durand, Mich. 

The line will cost $2 million. Buck- 
eye said pipe has been ordered and 
the line should be completed early 
next year. The project will give De- 
troit and Toledo refiners pipeline 
transportation to the Lansing, Sagi- 
naw, Flint, and Owosso area market 
Potential shippers would be Gulf Oil 
Corp., Pure Oil Co., Standard Oil Co. 
(Ohio), Sun Oil Co., Aurora Gasoline 
Co., and Socony Mobil Oil Co., Inc. 

Another phase of Buckeye’s prod- 
ucts-system expansion will be com- 
pleted this summer. Sheehan Pipe 
Line Construction Co. is handling 
the conversion of Buckeye’s | 16-mile, 
8-in. crude line from Huntington, 
Ind., to Griffith, Ind. The conver- 
sion will provide Ohio refiners with 
an 18,000-bbl. daily outlet to the 
Chicago market. Sheehan should com- 
plete the takeup, reconditioning, and 
relaying by August |. 

Conversion of 32 miles of 8-in. 
crude line to products between Man- 
tua, Ohio, and Youngstown, Ohio, is 
scheduled for completion this fall. 


Cemetery to Be Leased 


WASHINGTON.—Two sections of 
land in the Natchez (Miss.) National 
Cemetery have been transferred to the 
Interior Department for oil develop- 
ment to prevent drainage. 

The land was turned over by the 
Army after the Geological Survey 
found the lands are within the known 
geologic structure of a producing 
field. The underlying oil is being 
drained by commercial development 
outside the reservation. The Bureau 
of Land Management will ask for 
lease offers- shortly. 

No drilling or other operations will 
be allowed on the reservation. Devel- 
opment will have to be through slant 
drilling from outside the cemetery. 
The Army will retain primary juris- 
diction of the area. 
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WASHINGTON 


. . » With Bertram F. Linz 


O'Mahoney still sounding off... 


NY voluntary agreement to limit oil imports is likely to run into troubie 

in Congress, the administration has been warned. 

Sen. Joseph B. O'Mahoney of Wyoming doesn’t believe such a plan 
can be worked out now any better than over the past 2 years of effort. 
But he has warned ODM Director Gordon Gray that, even if made, it 
wouldn't be lawful. And it wouldn’t be lawful even if directed by the 
President, he says. 

Any plan under which competing companies unite in an agreed-upon 
course of action would have to have antitrust immunity to be legal, 
O'Mahoney explains. There is nothing in the Defense Production Act 
giving the attorney general authority to make such a grant, he says. 
"Eisenhower said he will consider whether voluntary action will meet 
the requirements of Section 7 of the Trade Agreements Act. O’Mahoney 
says he can’t handle the problem that way. That law requires the President 
to take action. He cannot delegate that power to the importing companies. 

O’Mahoney’s own plan for dealing with imports calls for both quotas 
and high tariffs. Quotas would keep imports down. Tariffs would pro- 
duce revenue the Government does not now receive from foreign oil. 
And that really is what the senator is aiming at. 


Pipelines in the spotlight. . . 


IL pipelines, both here and abroad, are again getting a lot of atten- 

tion in Washington. 

Mobilizer Gordon Gray is talking with the American Pipe Line Corp. 
about government backing for a Gulf-East Coast products line. Texas 
Eastern Transmission Corp., meanwhile, is racing to get FPC approval 
for conversion of its Little Inch line to products. The result, Texas East- 
ern says, would be lower prices for gasoline. 

The long-talked Texas-West Coast crude line has been given the 
blessing of the Justice Department. Independent competition is needed 
on the coast, antitrust chief Victor R. Hansen says. But he warns the 
department will not stand for absorption of an “undue amount” of the new 
supply by the major companies the Government is now suing. 

A new Middle East pipeline running from the Persian Gulf to a Medi- 
terranean outlet in Turkey is felt by the State Department to be “necessary.” 
Such a line would be a guard against another Suez Canal closing. 

As a final touch, the House judiciary committee will soon start an 
inquiry into the way pipeline companies have complied with a 1941 con- 
sent decree. The probe will be aimed at finding out what the companies 
have done. But it could also include a study of recent developments in 


pipelines. 


Fishing at Alexandria .. . 


HE Alexandria, Va., grand jury probe of the oil industry in being 

played in a fishbowl. As a result the Justice Department is getting 
a lot of uncomfortable attention. 

After 2 months of work there is still no indication that the jury has 
been given any road signs to follow. The Government's call for documents 
covers the waterfront. They include even personnel lists and company 
telephone directories. That is hardly a sign that the probe is getting 
anywhere. 

The companies involved in the inquiry are now openly calling it a 
fishing expedition. Esso Standard said just that in a motion in the federal 
court. Telephone directories aren’t relevant to anything the jury is study- 
ing, the company charged. The call for them indicates that the Govern- 
ment is engaged in “the type of fishing expedition so often condemned 
by the court,” it said. 








100 LAWYERS representing most of the nation’s gas interests have a field day. 


Drawn-Out Gas-Market Battle Assured 


@ Final FPC ruling won't come before next year in scrap 
over who'll get big slice of upper Midwest market 


@ Examiner trying to clear away minor issues first; this 
means T.G.T.-Midwestern evidence won’t come for months 


ASHINGTON.—Final decision in 

the battle royal over the right to 
provide natural-gas service to a large 
section of the upper Midwest will not 
come before next year. 

This became clear last week as the 
Federal Power Commission resumed 
its study of Midwestern Gas Trans- 
mission Co.'s big project (The Oil 
and Gas Journal, May 13, page 75). 

The second stage in the marathon 
hearings — they started in February 
1956 — is expected to run until next 
winter, with a recess over August. 
Experienced pipeline - company law- 
yers predict it will be October before 
they set down to the basic issue. 

The presence of more than 
lawyers at the hearings last 
showed the widespread interest in the 
case. They represent about 75 per 
cent of the natural-gas interests of 
the country, running from Canada to 
the Mexican border and from New 
England to California. 

The hearings are being conducted 
by FPC Examiner Francis L. Hall. 
His first efforts are being aimed at 
disposing of the less important of the 
issues in the 20 dockets involving nine 
companies which make up the case. 


100 
week 
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heard the case of 
El Paso Natural Gas Co. and the 
Permian Basin Pipeline Co.; Iron 
Ranges Natural Gas Co.; and North- 
ern Natural Gas Co. 

El Paso, which carries gas from 
the Permian basin to Northern Nat- 
ural’s line at Amarillo, Tex., is seek- 
ing additional supplies. Northern Nat- 
ural is Opposing invasion of its north- 
western markets by Midwestern and 
has countered with a plan to extend 
its system further into Minnesota and 
into North Dakota. Iron Ranges has 
applied for a distribution line north 
of Duluth and seeks to obtain gas 
from either Northern Natural or the 
proposed Midwestern line. 

Both Hall and the lawyers for the 
various parties are trying to speed up 
the hearings. But more than 75 wit- 
nesses presented last year by Midwest- 
ern are yet to be crossexamined. And 
there are 88 intervenors who will be 
heard from time to time as the sev- 
eral companies present their cases. 
The intervenors include utility com- 
panies, municipalities, pipelines, state 
regulatory bodies, and other interests. 

Hall’s schedules call for the taking 
of all direct testimony before any wit- 


Last week Hall 


nesses are called for crossexamina- 
tion. Pipeline lawyers said, however, 
that the nature of the issues is so 
complex that the crucial evidence, 
from Tennessee Gas Transmission Co. 
and Midwestern, which is associated 
with it, is not likely to be presented 
for several months. 

The big issue in the case is whether 
Midwestern shall be allowed to build 
a system from which companies 
around the area to be served would 
meet “fringe” competition. But the 
question of imported gas, on which the 
northern half of the Midwestern proj- 
ect would depend, has become an issue 
in Congress. 


Import bill offered . . . A bill which 
would practically bar the import of 
Canadian gas was offered last week 
by Rep. John P. Saylor of Pennsyl- 
vania. Present laws provide for FPC 
approval of imports unless they “will 
not be consistent with the public in- 
terest.” Saylor’s bill would hold it 
not to be in the public interest to ex- 
port or import gas if it “will result 
in economic dislocation, unemploy- 
ment, or injury to competing fuel 
industries of the United States.” 

“I am convinced that the FPC needs 
a legislative mandate from Congress 
to consider such other factors as the 
potential damage to the economy of 
the United States, including losses to 
the coal and railroad industries, un- 
employment, and over-all effect on the 
national defense (in passing on im- 
ports),” Saylor told the House. 
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New "Brain’ Working 


Tidewater’s happy with its complex information system 
on the crude unit at its new Delaware City refinery 


PHILADELPHIA. — Tidewater Oil 

Co.’s complex, new crude-unit in- 
formation system is doing an excel- 
lent job. 

The system is one of 13 in Tide- 
water’s new Delaware City refinery. 
The crude-unit system has now had 
8 months’ experience in digital-indi- 
cating and trend-recording operations 
and 5 months’ experience in logging 
and scanning. 

The vote of confidence in the new 
and complex instrument system was 
voiced at a Division of Refining ses- 
sion here last week by James Mc- 
Donald, of the Delaware City plant 
staff. 

Loggers and scanners are being in- 
stalled on other units in the new 
refinery. And, as a result of experi- 
ence gained on the crude-unit system, 
they are being worked into the op- 
erating pattern quite rapidly. All of 
the refinery’s 13 systems are expected 
to be in full use by July. 


Scope of system ... The heart of 
each information system is a com- 
bination data logger and continuous 
scanner. 

The system logs all desired varia- 
bles once each hour and makes the 
results available in the form of an 
automatically typed record, McDon- 
ald said. 

The con- 
tinuously, 


scanner is in operation 
monitoring five variables 
per second. When an off-normal 
point is detected, an alarm sounds 
and the variable is either indicated 
continuously or is recorded contin- 
uously on a trend recorder 

An additional feature of the 
tem enables an operator to check any 
variable at will. Miniature recorders 
and controllers make the installation 
compact and efficient. 


sys- 


The system also provides integrated 
data on shift and daily rates of flow, 
averaged daily information on tem- 
peratures, and average figures on 
pressures and flows. 

The company’s accounting depart- 
ment uses integrated flow information 
on charges and yields. The other sum- 
mary information is used by man- 
agement and supervisory personnel to 
make operating decisions, McDonald 
said. 


Equipment requirements . . . Included 
in the 13 complete information sys- 
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tems are 12 scanners, 18 typewriters, 
18 digital indicators, 10 information 
consoles, and 15 trend recorders, all 
installed in 9 control rooms. Here are 
some other aspects of the systems: 


Total point capacity 4,590 
Points logged 1,935 
Points blind-scanned 995 
Points integrated or averaged and 

logged for accounting 786 
Flow points 321 
Pressure points 261 
Temperature points 791 


In each installation the information 
console is placed at the focal point 
of the control room. This unit con- 


tains the digital indicators, type- 
writers, and auxiliary alarms, and is 
backed up by the trend recorder. 

Each system contains a standard 
tape puncher, McDonald said. Any 
item which can be logged can also 
be placed on the punched tape. In 
operation, however, only the account- 
ing information will be taped. 


Tank farm ... The tank-farm infor- 
mation system makes use of remote 
gaging and temperature indication. 
These are shown on digital indica- 
tors, in hundredths of a foot and de- 
grees, respectively. A computer is 
used in combination with the logger 
in this system. 
For each of the 88 tanks, tank 
number, stock, and A.P.I. gravity 
group are pre-set into the system. 
Temperature and volume in each tank 
(corrected to 60° F.) are then de- 
termined and logged quickly and au- 
tomatically, McDonald said. 


CO: Blanket Cuts Explosions 


PHILADELPHIA. — Explosions re- 

sulting from pumping kerosine are 
very much on the industry’s mind 
these days. 

Despite the advances in safe han- 
dling of petroleum fractions, there is 
still a lot to be learned about haz- 
ards involved in loading kerosine. Re- 
cent explosions and fires during 
pumping to tankers, barges, and stor- 
age tanks point up the problem. 

But something is being done about 
it. Members of the A.P.I. Refining 
Division heard an interim report 
last week on a research project which 
is whittling away at the problem. 

The U. S. Bureau of Mines and 
Cities Service Research & Develop- 
ment are carrying on the program 
jointly. The gist of their findings to 
date: Carbon dioxide blanketing helps 
reduce: the hazard. 

There were two ways to approach 
the problem of making combustible 
material safe—eliminate oxygen or the 
ignition source. 

The ignition source static elec- 
tricty—presents an extremely tough 
problem today. Too little is known 
about the generation, accumulation, 
and discharge of static electricity 
when kerosine is pumped. 

So M. G. Zabetakis of the Bureau 
of Mines and B. H. Rosen of Cities 
Service have directed their work at 
one phase of the problem. They at- 
tacked it from the standpoint of bet- 
ter understanding the role of the com- 
bustible and oxygen in gas-explosion 
phenomena. 


[This led to some new studies in 
the combustible properties of kero- 
sine vapor, mist and foam in air, and 
in air diluted with carbon dioxide, 
nitrogen, and flue gas. 


Fire hazards . . . Zabetakis and Rosen 
conclude from their work to date that 
the main hazards in handling kerosine 
at temperatures below its flash point 
arise from the formation of mists and 
foams in the vapor space above the 
liquid surface. 

In pumping kerosine into an en- 
closed space, the extent of this mist 
and foam is quite limited. Thus, the 
use of an inert-gas blanket will pre- 
vent flame propagation in the pres- 
ence of an ignition source. 

Results of the study favored car- 
bon dioxide over flue gas or nitrogen. 
In tests conducted aboard a T-2 tank- 
er, an effective carbon dioxide blan- 
ket was formed during the major part 
of the loading operation by putting 
300 Ib. of crushed ice in the center 
tank and in each of the two wing 
tanks several hours before loading. 

This decreased the oxygen concen- 
tration in the Vapor space to a value 
below that required for flame propa- 
gation. 

More tests are now planned under 
the same conditions in a 1,000-cu.-ft. 
cubical test chamber. Peak pressures 
and pressure rise will be investigated 
to learn more about the potential 
explosion hazards of kerosine mists 
and foams in various inert gas-air 
atmospheres. 
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Flood Starts Big Payoff 


@ Ultimate recovery will be more than doubled, but it 
won't come easy. While many headaches have already 
been whipped, the touchiest job of all is just coming up 


AGNOLIA, Ark.—‘“Phase 2” of 

one of the world’s most intensive- 
ly engineered water floods is under 
way in Arkansas’ prolific Magnolia 
field 

his is the final part of a program 
which will net Magnolia operators an 
extra 31,000,000 bbl. of oil. It cli- 
maxes more than 5 years of solid, 
painstaking engineering work 

The payoff will be an estimated 
60 per cent recovery of the oil in 
place—despite some really tough pro- 
duction problems. 

Magnolia is a 19-year-old Smack- 
over limestone pool 5 miles east of 
here. Although not unusually large, 
the 4,000-acre anticlinal feature has 
already produced about 85,000,000 
bbl. of oil. Operators hope to more 
than double the ultimate recovery 
through the present two-phase second- 
ary-recovery program. 

Obstacles led to a simple coopera- 
tive water-injection operation in 1945, 
followed by unitization and the pres- 
ent comprehensive flood in April 
1956. 

Magnolia’s prime problems were: 

.-+ Dropping pressure. The field's 
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weak water drive, even when supple- 
mented with injection of 12,500 bbl. 
of water daily under cooperative plan, 
still wasn’t enough to hold pressure 
steady or build it up. 

..- Expanding gas cap. It was ex- 
panding into the oil zone threatening 
loss of otherwise recoverable oil. 

. .» Ragged oil-water contact. Water 
was encroaching from high on the 
flanks faster than in the lower porous 
intervals of the pool. 

Impermeable wedges and stringers 
extending up and in from the bottom 
of the pay have caused wide varia- 
tions in the depth of the water-oil 
contact especially along the flanks. 
Water moving up faster through the 
most permeable and porous sections 
threatens to bypass and trap large 
volumes of oil. 

The Magnolia unit, headed by At- 
lantic Refining Co. as operator, is 
carrying out a program designed to 
whip all these headaches and others. 

The unit hopes to maintain the 
pressure, prevent expansion or shrink- 
ing of the gas cap, and—the most 
formidable task—even up the erratic 
water-oil contact. 


The project probably has no peer 
so far as precise control of reservoir 
performance and of field contacts is 
concerned. The phenomenal engineer- 
ing effort is described in the May 
21, 1956, issue of the Journal, page 
126. 


Phase 1 . . . As operator, Atlantic is 
carrying out the unit conservation plan 
in two major steps. The first, which 
simply capitalizes on the efficiency of 
unit operation, has already been com- 
pleted. 

It involves shutting in the ineffi- 
cient heavy water and gas producers, 
and completing and injecting through 
some of the new input wells. The re- 
sults are spectacular. 

The number of producing wells has 
been cut from 97 to only 37. Output 
has climbed to 12,500 bbl. daily from 
7,400 bbl. daily. Water production is 
down to a negligible 300 bbl. daily 
from 10,950 bbl. This is only 2 per 
cent of total fluids produced. Before 
unitization water output was 60 per 
cent of total fluids produced. And 
the average gas-oil ratio has been 
slashed from 1,100:1 to the present 
756:1. 

All this has been accomplished with 
less water injected and with a much 
smaller operating force. Daily water 
input rate has dropped off to 16,340 
bbl. from a high of 25,360 bbl. At- 
lantic is producing the field’s 12,500- 
bbl.-daily output with essentially the 
same field production staff it used 
before unitization, when production 
was only 2,000 bbl. daily. 

Phase 2. . . Now comes “Phase 2,” 
the job of straightening out the errant 
water-oil contact. 

To do this, water must be injected 
in just the right places and in exact- 
ing volumes. Producing wells in a 
large number of cases must be recom- 
pleted at carefully calculated locations 
and depths. Producing rates of indi- 
vidual wells must be controlled. 

The big part of this terrific task 
the planning of where and how 
much—is finished. All that remains is 
to put the plan in action and make 
adjustments where needed. 

The unit already has completed 5 
of the 15 new input wells involved. 
These, mostly on the flanks, will help 
balance water movement into the oil 
zone, found at 7,500 ft., and stymie 
any trapping of oil by overriding 
water. 

At the same time, the unit is re- 
completing 15 producers at intervals 
picked to complement this flank in- 
jection. Producing wells in locations 
where the oil-water contact is too 
low will be produced hard to help 
pull the contact up. 
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Worth the cost . . . All of this, of 
course, is costly. Atlantic already has 
spent more than $150,000. The initial 
investment to get the new project into 
full operation will cost about $1,000,- 
O00. 

If engineering time of the planners 
were figured in, the tab would be 
much higher. And more money likely 
will have to be spent later 

Some of it is going into the search 
for a better source of injection water. 
Water now is coming from the shallow 
Sparta sand. Several salt-water zones 
have been partially tested, but none 
has yet proved adequate. 

On the other side of the ledger 
is the saving in operating overhead 
from the unit's much smaller labor 
force. And the extra 31,000,000 bbl. 
of resulting oil will do considerably 
more than take care of the program 
expense 

More than 40 companies and in- 
dividuals have working interests in 
the unit. The bulk—about 70 per 
cent—is owned by Atlantic, Carter 
Oil Co., Shell Oil Co., and the Vaughn 
interests 


Smog Secrets Lift 


Cars and incinerators are 


culprits, new study shows 
pH! ADELPHIA.—The smog isn't 

clearing yet in some urban areas, 
but the mystery surrounding its for- 
mation is beginning to let in some 
daylight 

Evidence is building up that the 
culprits are automobiles and trash 
burners rather than petro‘eum refin- 
eries. One contributor to this evi- 
dence is “Silent Sam,” a new mobile 
smog sampler and analyzer. 

This second long-path infrared ab- 
sorption cell was mounted in a trailer 
and moved in for a first-hand exami- 
nation of the Los Angeles area’s fa- 
The object: To double 
studies of simulated 
the existence of 


mous 
check laboratory 
smog and to verify 
“Compound X.” 

[he results were reported by the 
Franklin Institute last week at the 
A.P.I. Division of Refining meeting 
here. The study showed there is a di- 
rect and specific relationship between 
exhaust gases from automobiles and 
air pollution. 

The mystery compound which 
serves as an intermediate component 
in smog formation is peroxyacyl ni- 
trate. It forms rapidly under certain 
conditions and is effective in concen- 
trations as lean as five parts in 100 
million. 


smog 
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The first commercial hexane isom- 
erization unit to be announced will be 
built at the Shreveport refinery of 
Atlas Processing Co. 

The Penex unit, which is licensed 
by Universal Oil Products Co., Inc., 
will have a feed capacity of about 
3,000 bbl. daily. It is designed to 
make 98 research octane number 
products. 

Several other Penex units to process 
pentane and hexane feeds are in de- 
sign or under construction. The Atlas 
unit, however, is the first to be identi- 
fied. Details of the unit were revealed 
last week at the A.P.I. Division of 
Refining meeting in Philadelphia. 


The American Petroleum Institute 
has Volume 2 of “Waste Gases and 
Particulate Matter” ready for distribu- 
tion. This is the fifth edition. 


Construction of Dow Chemical 
Co.’s petrochemical plant at Bay City, 
Mich., is scheduled to get under way 
early next year. The plant will consist 
of three units: cracking, ethylene, 
and butadiene. It will process petro- 
leum derivatives from the adjacent 
plant of the Bay Refining Corp., 
which Dow acquired last year. The 
principal product will be ethylene. 

Richard S. McClurg, currently 
staff assistant to General Manager 
W. M. Schuette of Dow’s Midland 
division, has been named project 
manager. 


Anlin Co. of New Jersey will build 
a 33-ton daily sulfur-recovery plant 
at Perth Amboy. Construction will be 


Also for Refiners ... 


Two 
presented to A.P.I. 
be ie. Sa 


nev 


working well at the Delaware City refinery 


-Processing briefs 


started within a month by Gencon, 
Inc., of Houston. Location is adja- 
cent to California Oil Co.’s 83,000- 
bbl. refinery. 

Calco will supply Anlin with about 
7,000,000 cu. ft. daily of refinery gas 
rich in hydrogen sulfide. Anlin will 
strip H.S for conversion to elemental 
sulfur and return the remaining hydro- 
carbons to Calco for refinery fuel. 
The recovery plant will be conven- 
tional. Completion is scheduled by 
the end of this year. 


Carbide Chemicals Co., a division 
of Union Carbide Canada, Ltd., has 
gone on stream with its complete, in- 
tegrated petrochemical plant at Mon- 
treal East. The $25-million installa- 
tion converts refinery gases to poly- 
ethylene, ethylene oxide, ethylene 
glycol, ethanolamines, glycol ethers, 
and polyglycols. Construction began 
2 years ago. Various units have been 
placed on stream in the past year. 
Now under construction is a $4-mil- 
lion addition to the polyethylene plant. 


California Research Corp. has put 
a Cary Model 81 Raman spectro- 
photometer to use at its analytical 
laboratories at Richmond. The opti- 
cal-electronic tool is used to give rapid 
and accurate identification of hydro- 
carbon molecules. It will be partic- 
ularly useful in analyzing high-octane 
gasoline, lubricating-oil fractions, and 
petrochemical products. Built by Ap- 
plied Physics Corp. of Pasadena, the 
new instrument has cut the time re- 
quired for analyzing some fractions 
from 6 hours to 10 or 15 minutes. 


laboratory methods for determining road octanes have been 
Division of Refining midyear meeting in Philadelphia 
Tidewater reports its complex crude-unit information system is 


A carbon dioxide blanket 


will cut down chances for explosion resulting from pumping kerosine into 


an enclosed area (P. 117).. 


the chief culprits in the Los Angeles smog problem (P. 119) 


. Autos and incinerators—and not refineries—are 


Refiners 


honor John Newton, former A.P.I. vice president (P. 121) . . . Union Oil has 
started up operations at its experimental shale-oil retort near Grand Valley, 
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Colo. (P. 
the oil industry. 


A pattern of 6 per cent wage increases is being set for 
Many companies are making that offer and O.C.A.W. says 


it will accept (P. 124) . . . Two East Coast investors have completed all details 
for building a 55,000-bbI. refinery in Panama (P. 131). 


PLUS THESE TECHNICAL FEATURES: Isomerization gives high road 


antiknock properties while adding octanes (P. 132). . . 


Research octanes to 


hit 110 by 1960 (P. 137)... . Upgraded C,; and C, paraffins to take more than 


20 per cent of motor-fuel pool by 1960 (P. 142) . 


4 


. . Esso’s 2 years of auto- 


matic data logging (P. 147) . . . Pentane dehydrogenation more flexible, gives 
higher octanes than isomerization (P. 150) . . . Cutting corrosion in a crude 
unit (P. 157) . . . Two-year. progress report on regenerative platinum-catalyst 
reforming (P. 168) . . . How 31 companies fight corrosion (P. 180) . . . Ques- 
tions on Technology (P. 201). 
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Gas-Bill Hopes Fade 


it may not get out of committee, and even if it does it 
faces a tough floor fight; it won't reach Ike this year 


ASHINGTON. — Chances of the 
Harris-O’Hara gas bill reaching 
the President for signing this year 
have dwindled to the vanishing point. 
Producer resistance to changes de- 
manded by the administration was 
compounded last week by the oppo- 
sition of consumers to any easing 
whatever of federal controls. 

The bill now is in a tight spot. That 
is generally agreed, in and out of 
Congress. House Speaker Sam Ray- 
burn of Texas went so far as to charge 
that the administration, willfully or 
not, may be killing the bill. At best, 
he said, its demands will cause a lot 
of trouble. The measure may never 
come out of committee, he predicted. 

Congressmen from the coal states 
added to the woes of the bill. They 
warned they will fight it unless it car- 
ries a ban on the “dumping” of gas 
by the pipelines. 

As the House commerce committee 
wound up its second week of hearings 
its members were split into three 
camps 

...One group believes the bill as 
written is the best compromise that 
can be reached. It is against both ad- 
ministration and industry for 
changes 

.-- Another would permit the Fed- 
eral Power Commission to use cost 
in passing on contract prices. It might 
also accept review of existing con- 
tracts if the administration provision 
is modified 

.-A third group says the admin- 
istration didn’t go far enough. The 
use of costs should be made manda- 
tory. 


ideas 


Here is how the chances of the bill 
stand now 

It has a little better than even 
chance of being favorably reported 
by the committee if the administra- 
tion will forego its amendment for re- 
view of existing contracts. 

If reported out, no matter in what 
form, it will face a bitter fight on the 
House floor. 

And there is little chance of the 
Senate taking up the gas problem until 
it sees how the bill fares in the House. 

With only about 3 months of the 
session left, perhaps less, there is no 
expectation that the bill will go to 
the White House this year 


Foes are numerous . . . The Harris- 
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O'Hara bill, even with the administra- 
tion changes, isn’t going to be accept- 
able to consumers. That was the word 
passed to the committee last week by 
a long line of state and city officials. 

The committee listed 17 witnesses 
to speak in favor of the bill. But as 
it called opponents it was faced with 
more than twice that number. In- 
cluded were the attorneys general of 
Wisconsin and Tennessee, 6 spokes- 
men for state utility commissions, 18 
city officials and a handful of other 
interests. 

Pace-setter for the group was Wis- 
consin’s attorney general, Stewart G. 
Honeck. He charged the industry 
with jumping the gun in trying to get 
rid of federal regulation before giving 
it a “fair trial.” It might turn out 
that producers wouldn’t be as badly 
hurt as they fear they will be, he said. 

Honeck charged that 
market value for gas, without consid- 
eration of costs, would be “more det- 
rimental to the consumer interest than 
any prior bill.” 


reasonable 


Opponents agreed that independent 
producers should not be treated as 
public utilities. But they were not 
clear on how the FPC could use cost 
without getting into utility-type regu- 
lation. 

Every major section of the bill was 
brought under attack. But some op- 
ponents indicated two possible ways 
in which the issue might be compro- 
mised. 

Ihe changes asked by the adminis- 
tration—use of cost by the FPC and 
review of escalations in existing con- 
tracts—would go a long way toward 
satisfying consumers, the committee 
was told. 

A better solution, however, it was 
said, would be the small 
producers from all control and reten- 
tion only of the some 61 companies 
which account for 80 per cent of the 
gas produced. Bills to that effect al- 
ready are pending before the com- 
mittee. 


release of 


Is the market free? . . . The big issue 
in the gas question is whether there 
is a free market for gas in the field 
or is the market so dominated by the 
big oil companies that there is a mo- 
nopoly, Honeck said. 

If there is such a monopoly, fed- 
eral regulation would afford better 
control than antitrust suits, he said. 


Even if there is no monopoly, he 
made it clear, consumers want federal 
control of gas producers’ prices. 

The bill seems to bear “all of the 

outward appearances of an elaborate 
scheme of regulation,” Honeck de- 
clared. “In substance it is no regula- 
tion at all. 
“Its fatal weakness is that it seeks 
to apply the economic law of a free 
market to a market which is not free. 
Actually this bill does not regulate 
producers, it merely puts them out to 
pasture in a private corral surround- 
ed by no-trespassing signs.” 

Honeck charged that there has been 
no fair opportunity to test regulation. 
Wisconsin, at least, is with 
the law as interpreted by the Supreme 
Court, he said. 


satisfied 


The complaints against fair field 
price and other provisions of the bill 
brought comment from committee 
members that the consuming areas ap- 
pear to have shifted ground 
1955. Then, it was pointed out, they 
were attacking escalation. They 
if escalation was knocked all the Har- 
ris-Fullbright bill would be all right. 

[he fight against the bill could 
backfire against the states demanding 
rigorous regulation of producers, Rep. 
Martin Dies of Texas warned. If pro- 
ducers are discouraged from selling 
their gas interstate the result may be 
twofold, he [he consuming 
areas may find themselves unable to 
get gas to meet cxpanding demands. 
And the mi 1 of industry to the 
south may b oped up 


since 


said 


said. 


Too much talk ... and 
sharp questioning of 
committee members opposing the 
has slowed the hearings to a walk 
[he apparent effort to talk the 
measure to death brought a tart re- 
minder from Chairman Oren Harris 
of Arkansas week that while 
every opportunity to examine wit- 
nesses will be given “these hearings 
aren't going to run all summer.” 


The long 
witnesses by 


bill 


last 


A majority of supporting witnesses 
are yet to be heard. The long ques- 
tioning of Charles H. Kendall, general 
counsel of the Office of Defense Mo- 
bilization; Jerome K. Kuykendall, 
chairman of the Federal Power Com- 
mission, and Russell B. Brown, gen- 
eral counsel of the Independent Pe- 
troleum Association of America, took 
up all of the 4 days originally as- 
signed proponents. 

The witnesses remaining to be heard 
will have to wait until the opponents 
have testified. But the committee is 
trying to speed things by holding 
sessions late in the day, even when 
the House is in session. 
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JOHN NEWTON, left, receives silver tray from WILLIAM NADEN of Esso Standard as ... 


Refiners Honor Former A.P.I. Official 


pH ADELPHIA.—A man who re- 

tired early this month—for | 
day—was honored last week for his 
long service to the oil mdustry and 
his many activities in the A.P.I.’s Di- 
vision of Refining. 

John W. Newton was presented a 
large silver tray by his colleagues on 
the refining division’s general commit- 
tee, which sets policy and procedures 
for the division. Newton is a former 
vice president of the division. 

Newton retired as vice president of 
Magnolia Petroleum Co. on May |. He 
remained retired all day May 2. But 
on the following day he was elected 
president, general manager, and a di- 
rector of Norvell-Wilder Supply Co. 
He will continue to make his home in 


Beaumont, Norvell-Wilder’s headquar- 
ters city. 

The presentation was made in a 
surprise ceremony at a reception and 
dinner during the division’s annual 
meeting here. 

Three certificates of appreciation 
for service to the A.P.I. and its com- 
mittees and for contributions to pe- 
troleum technology also were con- 
ferred here last week. 

They went to Hugh W. Field, vice 
president in charge of research for 
Atlantic Refining Co., Philadelphia; 
J. Bennett Hill, retired director of 
research and development for Sun Oil 
Co., Philadelphia; and Daniel P. Bar- 
nard, research coordinator for Stand- 
ard Oil Co. (Ind.), Chicago. 


Hermosa Beach Lease Tops $11 Million 


OS ANGELES. — The 


Hermosa 

Beach city council has voted 
unanimously to accept a joint bid of 
Shell Oil Co. and Continental Oil Co. 
totaling $11,100,000 for drilling rights 
to the city’s submerged lands. 

The Shell-Conoco offer calls for 
a cash bonus of $6,600,000 for ex- 
clusive drilling and production rights 
for 35 years. It also calls for a cash 
bonus of $2.000.000 for use of certain 
city-owned properties for field offices 
and pipelines plus an annual rental on 
the properties of $100,000 per year. 

The royalty -provisions are on a 
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sliding scale with a minimum of 16 
per cent or $250,000 per year, which 
ever is greater. 

The two companies also must pick 
up the tab for a special election nulli- 
fying a 35-year-old ban on drilling in 
the city. 

Only offshore drilling from a mo- 
bile drilling barge or drilling platform 
is called for in the offer. The con- 
tract also guarantees against pollu- 
tion or contamination of the ocean 
or beaches and against impairment or 
interference with recreational uses of 
the area. 


Violence Erupts 


@ Texas drillers weather 
first outbreaks in unionists’ 
drive to shut down rigs 


EAGRAVES, Tex.— Union rig 

crewmen continued to harass two 
Permian basin drilling contractors last 
week after first. violence broke out 
in the union’s campaign to bring basin 
contractors to heel. 

Four leaders of Local 672 of the 
International Union of Operating En- 
gineers were jailed at Seminole, Tex., 
on charges of destroying property and 
unlawful assembly. They later were 
released on bond. 


They were O. W. Clark, union or- 
ganizer at Odessa, Tex.; Tommy 
Hockler and B. W. Holley, Seminole; 
and Gene Mills of Seagraves. 


The arrests were made and charges 
filed by Texas Rangers. They foilowed 
union harassment of a Cactus Drill- 
ing Corp. rig drilling a deep test 6 
miles west of Seagraves in Gaines 
County for Anderson-Prichard Oil Co. 

Union members leased about 3 
acres of land near the rig through 
which passed the rig fuel line and the 
lease access road. Mills and Holley 
were jailed after a group of men cut 
off the rig’s natural-gas supply by 
breaking the line. A budding battle 
royal was broken up quickly by 
watchful law-enforcement officials 
when the Cactus crew arrived to re- 
pair the line. 

The Cactus rig switched to its emer- 
gency butane-fuel system and con- 
tinued drilling. The line was re- 
paired early last week by crew mem- 
bers following the arrests. 

Meanwhile, union members plowed 
up the lease access road and erected 
a dirt barricade. Cactus countered 
with a bulldozer which quickly clear- 
ed the barrier. 

Clark and Hockler were arrested 
on unlawful assembly charges during 
what the union termed was a “picnic.” 
The gathering contained about 50 
auto loads of union members on the 
site near the Cactus rig. The “picnic” 
quickly became mass picketing. 

The situation, however, appeared 
to have quieted at midweek. 

The union launched its current 
drive May 5 with a motorcade from 
Lamesa, Tex., to rig sites in Borden 
County. It has been picketing rigs 
of Cactus and Denver Drilling Co., 
Odessa, in the area since (The Oil 
and Gas Journal, May 13, page 78). 

Labor’s demands are for shorter 
work week, more crewmen, free trans- 
portation to and from rigs, safer rigs, 
and paid vacations. 
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INDUSTRY WATCHES to learn if Union's retort will open door to vast reserves as... 


Big Shale Plant Goes to Work 


RAND VALLEY, Colo When 

Union Oil Co. of California began 
operations at its shale-oil experi- 
mental station near here last week, 
one question was uppermost: 

Can the cost of producing oil from 
shale be cut enough to compete with 
crude oil? 

A. C. Rubel, president of Union 
Oil, thinks it can. In fact, he be- 
lieves the cost barrier might be pene- 
trated within a year. The company 
has already spent $8 million in shale 
research. It took 2 years to build the 
big plant. 

At stake is the world’s largest de- 
posit of commercial-grade shale. Suc- 
cess of the experiment could open up 
development of the vast shale beds in 
the Piceance Creek basin, which holds 
an estimated reserve of about 900 
billion barrels of oil. 

Shakedown tests which began in 
mid-April were called “extremely suc- 
cessful” by John Pownall, superin- 
tendent of the plant which is located 
11 miles north of here in Parachute 
Canyon. There were only a few shut- 
downs for minor modifications. 

Placing the plant on stream was 
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the highlight of dedication ceremonies 
last week which attracted western gov- 
ernors and congressmen 


How it works . . . Shale particles, 
crushed to 4 in. and smaller, are fed 
through the bottom of the retort. A 
piston forces the shale to a_ point 
about midway up the retort, where 
the crushed rock is met by air being 
drawn downward by suction fans. 

In the retorting zone, where tem- 
peratures reach about 800° F., the or- 
ganic material, “kerogen,” in the shale 
is converted to liquid oil and vapor. 
This collects and condenses on the 
cool incoming shale and is drawn off 
at the bottom and piped into storage 
tanks. 

The shale residue continues upward 
in the retort, burning at a tempera- 
ture of about 2,000° F. at the top, 
where it is removed in ash form. 

The piston can handle about 2 tons 
of shale every 6 to 8 minutes, or from 
360 to 480 tons daily. If the shale is 
of the mahogany-ledge type, 480 tons 
will yield 1,440 gal. of shale oil daily. 

Byproducts are sulfur, ammonia, 
and noncondensible gas. This gas 
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could be used to generate electricity 
to run retort machinery in a com- 
mercial operation. 

Union Oil estimates construction of 
the first commercial plant would cost 
$200 to $300 million. Rubel envi- 
sions a thriving shale-oil industry pro- 
ducing about 2,000,000 bbl. daily 
within 5 to 10 years. 

The shale is being strip-mined from 
a mountain 1,000 ft. above the plant 
A primary crusher reduces it to 6-in. 
chunks in preparation of the 4-mile 
aerial tram trip down the mountain 
to a secondary crusher and screening 
tower. Then the shale is carried from 
a stockpile up a ramp to the top of the 
retort. 


Other experiments . . . Union Oil's 
pilot station is the first large-scale de- 
velopment in the shale-oil industry in 
this country. 

Oil Shale Corp., Beverly 
Calif., began operations at a 
experimental station in Denver earlier 
this month (The Oil and Gas Journal, 
May 13, page 77). 

The plant was built by the Denver 
Research Institute of the University 
of Denver, under a $250,000 contract 
with Oil Shale Corp. The institute 
is trying to improve the new Swedish 
Aspeco flameless extracting process. 
Stearns-Roger Manufacturing Co. was 
contractor for both pilots. 

Another experiment was conducted 
by the U. S. Bureau of Mines at 
Rifle, Colo., about 15 miles east of 
the Union But it closed 
down 2 years ago after Congress re- 
fused to appropriate funds. The plant 
was transferred to the Navy last year. 


Hills, 
24-ton 


Site. was 


Proposed legislation . . . Bills were 
laid before Congress last week which 
could affect both government and 
private shale interests. 

One was submitted by Sen. Joseph 
C. O'Mahoney of Wyoming. It would 
give Navy $13.5 million and authority 
to operate the Rifle plant for 6 years 
In the process, it would settle Navy's 
fight with Interior, which has been 
trying to get the plant back. The Bu- 
reau of Mines would carry out the 
actual O’Mahoney’'s bill 
goes through. 

O’Mahoney’s bill would mean a race 
between the Government and private 
industry to solve the problems of syn- 
thetic liquid fuels. But the Govern- 
ment would not go into the business 
of making and selling them. The bill 
prohibits Government competition in 
the field. 

Bills were also introduced by three 
members of the Colorado delegation. 
They are asking for a 27% per cent 
depletion allowance on shale and coal 
used to make liquid fuels. The bills 
are tied in directly with O’Mahoney’s. 


research if 
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You can flood viscous crude 


Pilot Test Succeeds 


First attempt to increase recovery of heavy, viscous oil 
by water injection is encouraging, may lead to big flood 


L°& ANGELES Union Pacific 
Railroad Co.’s pilot project at 
Wilmington is showing that fields 
producing low-gravity, highly viscous 
crude can be flooded successfully. 

Union Pacific’s pilot project, now 
3 years old, was the first attempt by 
industry to flood a reservoir of highly 
viscous crude. Results to date indicate 
a substantial increase in ultimate re- 
covery, the spring meeting of the 
Pacific Coast district of the American 
Petroleum Institute’s Division of Pro- 
duction was told last week 

How to carry out water injection 
in as many as eight intervals through 
a single well was described in an- 
other address. 

Union Pacific’s pilot flood is in 
the Tar zone of the company’s Wil- 
mington properties. It has been so 
successful that a full-size flood may 
be started this year, either on a uni- 
tized or cooperative basis, C. C. Hor- 
ace of U. P. told the meeting 
What's involved . . . Tar zone crude 
averages about 15° gravity. Under 
reservoir conditions of 126° F. and 
600 psi. pressure, estimated viscosity 
is 240 cp. 

Depletion of the reservoir makes 
the oil even more viscous. At zero 
pressure, studies showed it to be over 
300 cp. 

The project was started because of 
the anticipated low ultimate primary 
recovery in areas where there was 
no active water drive 

After injecting 4,500,000 bbl. of 
water through eight injection wells, 
it was determined that a pattern- 
type flood will be more effective 
than a flank flood, because of the 
viscous nature of the oil. In addi- 
tion, substantially less water will be 
required. 

Water bypassing will be severe, 
based on the pilot experiences, Hor- 
ace said. Most of the secondary oil 
produced will be accompanied by 
high water cuts. 


Multiple-zone injection . . . Injection 
operations carried out in the thick 
reservoir sections found in many 
California fields offer a problem: 
How to control the amount of fluid 
fed into each production interval. 
Three Richfield Oil Corp. engi- 
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neers, L. V. Gefvert, R. O. Chamber- 
lain, and C. E. Wakefield, told how 
that company is doing it. 

Multiple packers provide one 
method. Three concentric strings of 
tubing are run. 

The bottom interval receives water 
or gas through 1'%-in. tubing. The 
middle pay is supplied through the 
annulus between the 1% and 2'%-in. 
strings. The top pay is fed from the 
annular space between the 242 and 
4-in. external-upset tubing. 

Through use of a hookwall packer 
and two cup-type packers, injection 
can be accomplished without having 
to subject the well casing to input 
pressures. A continuous surface rec- 
ord of the volumes of fluid injection 
into each interval is obtained by indi- 
vidual meters. 

Using a single tubing string with 
multiple packers—as many as nine— 
Richfield is injecting water into as 
many as eight intervals, Gefvert said. 
Volume of water going into each 
sand is regulated by beans which can 
be replaced under pressure with a 
wire-line tool. 

The input rate to individual pays 
in the 11 wells where the method is 
used has been determined most suc- 
cessfully by a surface recording spin- 
ner instrument. 

Gefvert said it is positioned in the 
242-in. tubing immediately above 
each injection mandrel. The percent- 
age loss of revolutions per minute in 
each progressively deeper pay is 
noted. From this the input rate to 
each interval is calculated. The equip- 
ment has been successfully run with 
surface pressures as high as 2,700 psi. 


Savanna Gas Sold 


El Paso, Westcoast hope 
to sign up entire output 


EW YORK.—El Paso Natural 

Gas Co. and Westcoast Transmis- 
sion Co., Ltd., have signed up 60 
per cent of the reserves of Savanna 
Creek field in Alberta, and contracts 
covering the remainder are expected 
to be completed soon. 

Westcoast has contracted for 32% 
per cent of the field acreage with 
Canadian Husky Oil, Ltd., and 27% 


per, cent with Phillips Petroleum Co. 
The bulk of the remaining acreage is 
owned by Northern Natural Gas Pro- 
ducing Co., subsidiary of Northern 
Natural Gas Co. Northern Natural 
has proposed a pipeline from Savanna 
Creek and other Alberta fields to 
Minneapolis, 1,200 miles away. But 
El Paso expects Northern to go along 
with the other producers in commit- 
ting the gas to the Pacific Northwest 
market. 

Paul Kayser, president of El Paso 
Natural, said his company had agreed 
to purchase $3 million of the com- 
mon stock of Canadian Husky and 
to advance $2 million for develop- 
ment of the Savanna Creek acreage. 
The field is estimated to have re- 
serves capable of producing 150,000,- 
000 cu. ft. daily for 20 years. 

Westcoast proposes to build a 174- 
mile, 30-in. pipeline from Savanna 
Creek to the Canada-U. S. border 
where the gas will be purchased by 
Pacific Northwest Pipeline Corp., an 
El Paso subsidiary (The Oil and Gas 
Journal, January 14, page 66). 


Drilling Firm Sold 


Canadian Homestead takes 
over Pennant in stock deal 


TuLsA—c anadian Homestead 

Oils, Ltd., of Calgary has acquired 
Pennant Drilling, Ltd., in a stock- 
exchange deal. Canadian Homestead 
exchanged 850,000 shares of its com- 
mon stock for the entire capital stock 
of Pennant Drilling. 

The deal will give Crescent Corp., 
of Tulsa, the principal stockholder of 
Pennant Drilling, 642,625 shares of 
Canadian Homestead. This is about 
24 per cent of the 2,700,000 Cana- 
dian Homestead shares outstanding. 

Pennant Drilling will operate as a 
division of Canadian Homestead with 
no changes in personnel or policies, 
according to Clinton E. Wright, presi- 
dent of Pennant Drilling. New 
Canadian Homestead directors elected 
after the merger are Charles Li Fol- 
lensbee, Tulsa attorney; H. Ross Bol- 
ton and W. F. Styler, Jr., officers of 
Crescent; and Wright. Directors con- 
tinuing are B. O. Jones, chairman; 
E. H. LaBorde, Canadian Homestead 
president; and Russell R. Rowles, 
Houston investment banker. 

Pennant Drilling is operating five 
drilling rigs in Alberta and British 
Columbia. Its 1956 gross was 
$2,199,475. Canadian Homestead has 
oil and gas production in Alberta 
and Saskatchewan and land holdings 
of 2,555,000 gross acres in western 
Canada. 
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Labor Costs Rise 


New 6 per cent pattern will add $175,000,000 to oil's 
wage bill this year; fringe benefits will add still more 


IL workers generally will get a 6 

per cent wage increase this year. 
Several big oil companies set the na- 
tional pattern last week, and it was 
quickly snapped up by organized 
labor. 

For more than a half million refin- 
ing and production employes it adds 
up to an extra 16 cents an hour plus 
2 cents in fringe benefits. 

The 18-cent “package” is one-third 
short of the goal set by the powerful 
Oil, Chemical, and Atomic Workers 
International Union. Nearly 6 months 
ago, O.C.A.W. laid down a 27-cent 
wage demand 

Here’s what the new 6 per cent 
pattern will mean: 

..- Oil companies will pay an addi- 
tional $3,375,000 per week in wages. 
Fringe benefits, on a 2-cent basis, will 
amount to another $420,000 weekly. 

.-- About 205,000 refinery workers 
will be earning a national average of 
$2.84 per hour, as compared with 
$2.68 in January. 

...More than 320,000 production 
employes will be making a national 
hourly average of $2.67, as compared 
with $2.52 in January. 

As in other industries, the oil com- 
panies have been granting wage in- 
creases steadily since the end of the 
war. But compared with other manu- 
facturing industries, oil workers are 
among the best paid in the nation (see 
table). 

Here are the 
benefits O.C.A.W 
cept: 

..- Four weeks vacation after 20 
years, instead of 25 years. 

. -. Eight holidays each year, instead 
of seven. 

. + Double time and a half for holi- 
day work instead of double time. 


three main fringe 
said it would ac- 


Who's involved . . . O.C.A.W. an- 
nounced acceptance of 6 per cent 
and these fringe benefits after con- 
firming offers from Gulf Oil Corp., 
The Texas Co., Phillips Petroleum 
Co., Warren Petroleum Corp., Mag- 
nolia Petroleum Co., Humble Oil & 
Refining Co., Atlantic Refining Co., 
Carter Oil Co., and Esso Standard 
Oil Co. Other 6 per cent offers came 
from American Oil Co. and Ethyl 
Corp. 

If the pattern sticks, as it has in past 
years, it will ‘benefit not only the 
105,000 members of O.C.A.W., but 
will spread to other industry employes, 
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Oil’s Hourly Wage Trend 


Produc- 
tion All mfg 
average average 
1.47 1.24 
1.67 35 
40 


Refining 
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1947 57 
1948 79 Se 
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1950 93 1.47 
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1952 .20 r 1.67 
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2.46 1. 
2.65 1 
2.68 
2.84 


81 
88 
98 
2.05 


1955 
1956 
Jan. 1957 
1957* 
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*Based on 6 per cent of January 1957 
average, as listed by the U. S. Department 
of Commerce. 


including white collar and supervisory 
personnel not represented by O.C.A.W. 
or independent unions. 


Slow start . . . Six per cent is the 
amount which labor and management 
agreed to in 1956. But the general 
pattern was well established by mid- 
February last year. 

Both O.C.A.W. and the Federation 
of Independent Oil Unions began 
hammering for big 1957 wage in- 
creases in December. O.C.A.W. 
wanted 27 cents and the federation 
sought 25 cents. 

But management was reluctant to 
make counterproposals. Standard Oil 
Co. (Ind.) was the first to break the 
ice when it offered 4 per cent to the 
6,300 members of the Independent 
Petroleum Workers of America, at the 
Whiting, Ind., refinery. O.C.A.W. be- 
gan to get worried when I.P.W.A. ac- 
cepted in March. 

When the same offer was made 
to the 12,000-member Central States 
Petroleum Union, O.C.A.W. called a 
meeting with representatives of Cen- 
tral States. The 4 per cent offer was 
not accepted. However Central States 
did accept a 5 per cent offer early 
in May. 


Five per cent trend . . . For a while it 
looked as though 5 per cent would be 
the national pattern. Companies began 
to make this offer late in March and 
it began snowballing in April. 

Some O.C.A.W. bargaining units 
had accepted 5 per cent. They includ- 
ed refinery workers with Aurora Gas- 
oline Co. and International Refineries, 
Inc., and marketing workers with 
Pure Oil Co. and Socony Mobil Oil 
Co. in the Detroit area. 


But O.C.A.W. President O. A. 
Knight said these settlements wouldn't 
set a pattern because they were local 
or involved independent refineries. 

Other companies offered 5 per cent, 
including Shell Oil Co., The Texas 
Co., Standard Oil Co. (Ohio), Repub- 
lic Oil Refining Co., General Petro- 
leum Corp., Sunray Mid-Continent 
Oil Co., Ohio Oil Co., Standard Oil 
Co. of California, The California Co., 
Pan American Petroleum Corp., and 
Phillips Petroleum Co. 

Knight called a special “emer- 
gency” meeting of the 52-man bar- 
gaining policy committee early in 
May. At this meeting, they decided 
to hold out for 6 per cent. 

Sun Oil Co. made the first 6 per 
cent offer to independent unions (The 
Oil and Gas Journal, May 13, page 
86). Then Gulf made the offer to 
O.C.A.W. 

Last week, the big Standard Oil 
Co. (N. J.) family stepped into the 
new picture with a 6 per cent offer 
to O.C.A.W. bargaining units. 

Other companies, including Phil- 
lips, Magnolia, and The Texas Co., 
upped their 5 per cent offers to meet 
the new trend. O.C.A.W. viewed it 
all as “a good cross-section of the 
industry.” 

Both labor and management had 
been keeping an eye on Sinclair Oil 
Corp., which has the only nationwide 
contract with O.C.A.W. The contract 
involves 10,000 Sinclair workers and 
expires this spring. 

Sinclair had met with O.C.A.W. 
early in March, but nothing was set- 
tled, except that Sinclair rejected the 
27-cent demand. 

A second meeting is set for May 21 
in Kansas City, Mo. This is just 2 
days before expiration of O.C.A.W.’s 
15-day strike notice. 


Refinery struck . . . About 325 union 
workers walked off their jobs at 
Crown Central Petroleum Corp.'s re- 
finery at Houston. 

The dispute at the 35,000-bbl. plant 
involved “local issues,” a union 
spokesman said. The company had of- 
fered a 5 per cent wage hike and 
4-week vacation after 20 years. 

Strike threats had been hanging 
over refineries on the Gulf Coast as 
well as the West Coast. Workers at 
The Texas Co. and the Gulf Oil Corp. 
plants at Port Arthur had voted for 
strikes, and there was also uneasiness 
about strike threats at Texaco’s Wil- 
mington, Calif., plant, and General 
Petroleum Corp.’s refinery at Tor- 
rance, Calif. 

But this was before the 6 per cent 
pattern took hold. Differences may 
be ironed out as a result of the new 
pattern. 
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Paradox Extended 


Utah wildcat flows crude 
at rate of 528 bbl. daily 


LUFF, Utah.—The Paradox basin 

producing trend moved to its west- 
ernmost point last week with Shell 
Oil Co.’s discovery of Upper Her- 
mosa-Pennsylvanian oil at 1 Tohon- 
adla in San Juan County, 8 miles 
south of here 

Shell’s well flowed oil at an esti- 
mated rate of 528 bbl. daily on drill- 
stem test at 4,995-5,050 ft. Location 
of the significant strike is 6 miles 
northwest of North Boundary Butte 
field, 9 miles southwest of West 
Desert Creek field, and more than 
20 miles from the east end of Aneth 
field proper. 

Carter Oil Co. has acreage offset- 
ting the Shell discovery on the north, 
west, and south. El Paso Natural Gas 
Co. and Atlantic Refining Co. also 
have acreage in the area. 


Unitization Bill Pushed 


SACRAMENTO. — The assembly 
committee on manufacturing, oil, and 
mining has unanimously approved a 
bill sponsored by Long Beach clarify- 
ing that city’s right to participate in 
unit agreements. 

The bill, which was introduced by 
Assemblymen William S. Grant and 
Herbert R. Klocksiem, specifies that 
cities with tideland grants can enter 
into unit agreements when oil produc- 
tion is causing subsidence, or where 
oil production can be boosted by uniti- 
zation. Such unit agreements would 
be subject to the approval of the State 
Lands Commission. 

On another front, in the war against 
subsidence at Long Beach Harbor, 
the Defense Department has asked 
Congress for $4,660,000 for subsid- 
ence remedial work at the Long Beach 
Naval Shipyards. 
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Sewage May Save Flood 


Magnolia hopes to lick the water shortage in West Texas 
by treating Midland’s sewage effluent for Pegasus flood 


IDLAND, Tex.—Magnolia Petro- 

leum Co. was running first pilot 
tests here last week to see if Midland’s 
sewage effluent is the answer to a 
vexing water-supply problem. 

The problem is to find enough 
water for a full-scale flood in the 
big, unitized Pegasus field 23 miles 
south of here. 

The unit is now injecting 8,000 to 
10,000 bbl. of water daily in a pilot 
flood of Pegasus’ Pennsylvanian and 
Ellenburger horizons. 

The water is brine from the San 
Andres formation. There isn’t enough 
of it for a full-size flood and, too, 
it’s costly to treat to a satisfactory 
quality. 

Magnolia, as operator of the 
16,000-acre unit, signed up a more- 
than-adequate water supply early this 
spring. Midland approved Magnolia’s 
proposal to take a 1-year option on 
the city’s sewage-treatment plant ef- 
fluent for a possible 30 years. 

The company paid $25,000 for the 
option. 

It has until April 1, 1958, to see 
whether it can treat the effluent and 
pipe it to Pegasus economically. Mag- 
nolia estimates it will cost about 
$1,500,000 to build a treating plant 
and an 18-in. concrete pipeline to 
move the water to Pegasus. 

Company engineers have fabricated 
simple treating equipment at the Pe- 
gasus gasoline plant and are now 
using it in the pilot tests at Midland. 
The company will probably know in 
5 or 6 weeks if this simple equipment 
will bring the water up to desired 
standards. If so, it likely will exer- 
cise the option in less than a year. 

The pipeline to Pegasus will require 
by far the biggest slice af the cash, 
eating up all but about $200,000 to 
$300,000 of the total outlay. 


Both to benefit... If the treating 
scheme proves economical, both the 
unit and the city stand to benefit. 

Magnolia will have solved its 
Pegasus water problem and then some. 

Water would be left for other proj- 
ects—one of which might be a flood 
in Spraberry Trend area field some- 
time in the future. The company re- 
portedly is impressed with early re- 
sults obtained by a Humble Oil & 
Refining Co. flood there. 

If Magnolia exercises the option, it 
would pledge itself to a 10-year con- 


tract with options to renew for four 
more 5-year periods. 

The company would pay the city 
during the first 5 years 5.2 cents per 
thousand gallons. It would guarantee 
a minimum payment of $43,000 a 
year for the 5 years. The payments 
would scale upward to a point where 
the company would be paying 9 cents 
a thousand gallons during the last 5 
years of the possible 30-year period 
The minimum annual cash guarantee 
to the city then would be $75,000. 

Midland’s benefits wouldn't stop 
there. The city would get 365,000,000 
gal. of treated water a year, or an 
average 1,000,000 gal. a day, free of 
charge to use as it sees fit. 

The city presently plans to use 
this water to develop a municipal park 
and golf course. 

Midland, in return, guarantees a 
minimum charge to the Magnolia 
plant of 3,800,000 gal. of effluent a 
day. This would give the company 
an average daily take of about 2,800,- 
000 gal.., or nearly 70,000 bbl. 


Floods helping . . . While Magnolia 
waits for the test results, the Pegasus 
flood pilots are proving that the water 
is needed. 

The unit’s pilot operation in the 
Pennsylvanian pay at 10,400 ft. has 
been expanded and inputs hiked from 
4 to 12. The pressure drop and gas- 
oil ratio climb have been retarded in 
the pilot area. And oil output is gain- 
ing due to lessening g.o.r. penalties. 

The Pennsylvanian input wells are 
taking an average of about 4,000 bbl. 
of water daily. The San Andres water 
is now treated at a plant in the field. 
There are about 90 wells producing 
from the Pennsylvanian pay. 

The Ellenburger pilot still has only 
the initial one input well on the eastern 
edge of the field. The unit has been 
injecting about 4,000 to 5,000 bbl. 
of water daily through it in the deepest 
flood ever undertaken. 

Response to injection has been 
favorable here, too, though not quite 
up to that in the Pennsylvanian. The 
unit originally planned to expand this 
pilot to a field-wide peripheral injec- 
tion project if response was good. 

Since these plans were made, how- 
ever, an initially weak natural water 
drive has strengthened. And Mag- 
nolia thinks it can replace voidage 
with only a few more input wells. 





West Gets Expensive 


Slant holes and deep drilling are just some of the local 
problems making the hunt for oil cost more in California 


L° ANGELES.—Drilling costs in 
California, already above the na- 
tional average, are bound to go higher 
With oil getting harder to find, 
there are three attractive areas left 
to the state’s operators. And all of 
them take extra money to drill and 
produce. They are 
..-Highly developed 


areas 


residential 


...In the deeper zones of known 
producing areas. 

... Offshore. 

This picture of what's 
California drilling was given in two 
papers presented at the spring meeting 
last week of the American Petroleum 
Institute’s Division of Production, Pa- 


ahead for 


district 

Sharp, Kellogg 
Corp., presented the cost story from 
the contractor’s standpoint. John J. 
La Bouff, chief petroleum engineer 
of Signal Oil & Gas Co., gave the 


operator's side 


cific Coast 


<2 


Overseas 


Why costs are up . . . Sharp said Cali- 
fornia costs are already on the border 
of being out of line with those in 
Texas, Oklahoma, and even the Mid- 
die East. If they get too far out of 
line, he warned, no company can or 
will look for oil in California 

He pointed out that the 
per well costs are above the national 


Cali- 


state's 


because the 
fornia nearly deeper 
than elsewhere in the country. That’s 
drilled 5 


nited 


average 


750 ft 


average 
well is 
why California contractors 
pe! cent of the 
States last 


of the rigs 


hole in the | 
year with only 4 per cent 


cost picture is 


Sharp said the 
further complicated by difficult for- 
mations, increased directional drilling, 


completion 


work These 
said, led to a 166-ft 


drilled in 


and longer 
conditions, he 
footage 


226-ft 


daily average fo! 


California against a national 


average 
Residential drilling . . . Indirect costs 
run up the bill on this type of drill- 
ing. Some of the extras 
heavier drain on the pocketbook are 

..-Soundproofing rigs. This can 
add more than $10,000 to per-hole 
cost 

... Waste 
uum trucks exclusively. 

..+ Directional drilling due to re- 
stricted drill sites. In most cases, mul- 
tiple-well drill sites are mandatory 


causing a 


disposal requiring vac 
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...- Downtime due to restrictions 
against certain night operations. 

..» Expensive cellars to house sub 
surface equipment and pumps. 

... Production-site landscaping. 

..- Constant inspection of wells 
lines, and tanks to guard against leak 
age or spillage. 

... Expensive well servicing due to 
space limitations and lack of storage 


facilities 


Directional drilling . . . La Bouff said 
slant-hole drilling is costing nearly 50 
per cent more on the than 
normal, straight-hole drilling 

The slant-hole technique goes hand 


in-glove with residential drilling, but 


average 


there are still other reasons why it is 
growing in California. Deep-well 
operations in existing fields has pro 
moted it. So has tidelands drilling 

When shooting for deeper pools in 
an old field, well sites are hard to 
find among the producers already 
there. This means the new wells have 
to be slant drilled from the outside 

Some of California’s earliest 
lands wells, such as those at Rincon, 
were drilled from piers. Most of those 
put down since then, however, have 
been slant-drilled from onshore 
Monterey Oil Co.'s wells at Seal Beach 


tide- 


sites 


were slanted from an artificial island 


Offshore . In addition to the high 
costs inherent in offshore operations 
everywhere, California operators have 
some strictly local, and costly, prob 
lems of their own 

The state’s tidelands extend out 
only 3 miles from shore. And 
depths increase sharply only a 


wate! 
short 


distance out 


>. 
New Arrival: The lates tripod drilling platform to join the offshore 
oil search is on its first location in Block 67 off the coast of Cameron Parish, 


Louisiana. 


Known as Vinegarroon, it was recently completed by R. G 


LeTourneau, Inc., for Zapata Off-Shore Co. It is drilling for Sun Oi! Co 
Vinegarroon is the second of its type to join the Zapata offshore fleet. 
LeTourneau has three other tripods under construction at Vicksburg, Miss., 


and is negotiating on several more. 
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This means additional slant drill- 
ing to tap reserves underlying the 
deep water. It also means that the 
bulk of offshore operations are car- 
ried out close to valuable recreational 
beaches. As a result, the California 
offshore operator finds himself facing 
the same site-beautification restrictions 
imposed on land operators by beauty- 
conscious California residents. 

Thus far, artificial islands have 
gained the most favor with California 
offshore operators. Based on the lim- 
ited experience gained from one now 
in operation and another under con- 
struction, La Bouff estimated the cost 
of an earth-fill island in 40 ft. of 
water at $800,000 plus $10,000 for 
each well location. 


Trans-Canada Link 


Crown company lets four 
contracts for 310 miles 


ALGARY.—Four have 
been let for a big link in the 
Trans-Canada pipeline 

The section stretches 675 miles 
from the Ontario-Manitoba border to 
near Port Arthur, Ont. The contracts, 
totaling $15,556,429, cover the first 
310 miles. They were let by the North- 
ern Ontario Pipeline Co., a crown 
corporation formed by the federal and 
Ontario governments 

Estimated cost of the entire north- 
ern Ontario section is $120,000,000. 
Che system will consist of 30-in. pipe. 
The new contracts cover Northern 
Ontario’s program for this year. On 
completion, the section will be leased 
to Trans-Canada Pipe Line Co. with 
an option to purchase 

Successful bidders on the job were 
Dutton Williams Brothers of Calgary; 
Morrison Shivers, Ltd., of Leaside, 
Ont.; Majestic Contractors & Asso- 
ciates of Edmonton; and Houston 
Contracting Co. Here’s the way jobs 
break down: 

... Dutton Williams Brothers has 
a $3,678,776 contract to build spread 
A, a 57.7-mile stretch from the Mani- 
toba-Ontario border west of Kenora 
to a point east of the crossing of On- 
tario Highway 17. 

..+ Morrison Shivers will construct 
spread B, 94.1 miles, from the east 
crossing of Highway 17 to a line sep- 
arating the townships of Hyndman 
and Hodgson. The contract is for 
$4,567,015. 

.-+Majestic Contractors will lay 
80.4 miles in spread C from the ter- 
minal of spread B to Stedman Town- 
ship for $3,817,207. 

.++- Houston Contracting will lay 
78.5 miles in spread D from Stedman 
to Forham Township for $3,493,429. 


contracts 
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Portland Pipe Line Corp. has let 
contracts for station expansions to in- 
crease capacity of the dual 12 and 
18-in. crude system by 15,000 bbl. 
per day. Present capacity is 237,000 
bbl. per day from Portland, Me., to 
Montreal. The 75-mile Canadian sec- 
tion is Montreal Pipe Line Co., Ltd. 


Pittsburgh Consolidation Coal Co. 
has the world’s first coal-slurry pipe- 
line operating again. The screening 
equipment which apparently passed 
oversize particles and caused the line 
to clog up in February now is work- 
ing properly. There has been no trou- 
ble reported since the clogged section 
was broken out and the 400 tons of 
crushed coal removed. The coal- 
water mixture is being pumped 108 
miles through an 8-in. line from Cadiz, 
Ohio, and Cleveland. The pipeline is 
expected to cut $1 a ton from rail- 
freight costs. 


Mississippi River Fuel Corp. has 
lowered the sights on its 1957 expan- 
sion program. The company said the 
tight pipe supply resulted in with- 
drawal of its application with the 
Federal Power Commission to increase 
capacity 50,000 M.c.f. per day this 
year. A new application seeks author- 
ity for 10,000 M.c.f. per day instead, 
using 10,000 tons of premium pipe. 
New compressors totaling 6,300 hp. 
will be added. The company origi- 
nally planned to lay 125 miles of 
loops along the dual system from 
Louisiana to St. Louis. The original 


Also for Pipeliners ... 


Pipeline briefs 


line, laid in 1929, is 20-in. and the 
second line is 22 and 24-in. 


Cosden Petroleum Corp.’s Onyx 
Division will build a gathering sys- 
tem and main line to transport crude 
from Taylor County, West Central 
Texas, which is now being trucked to 
the 6,000-bbl. Onyx refinery at Abi- 
lene. There will be 37 miles of 4 to 
6-in. main line and 15 miles of gath- 
ering lines. Construction will begin 
as soon as the ground dries out from 
recent heavy rains. The line is to be 
operating by July 1. 


El Paso Natural Gas Co. will buy 
the McElroy-Wilshire gasoline plant 
and related pipeline facilities from 
Lone Star Producing Co. in Upton 
County, Texas. The F.P.C. authorized 
the deal and gave El Paso a permit 
to build 38 miles of various diameter 
pipelines, add 2,640 hp., and expand 
the plant to process high liquid con- 
tent gas. El Paso and Hunt Oil Co. 
will share cost of the venture—$1,- 
150,000 for the purchase and $2,- 
568,000 for new facilities. 


Atlantic Seaboard Corp., Charles- 
ton, W. Va., has temporary FPC au- 
thority to build $3,061,000 in natural- 
gas facilities in West Virginia to take 
25 M.M.c.f. per day from Trans- 
continental Gas Pipe Line Corp. At- 
lantic will lay 14 miles of 26-in. 
loop and install 2,000 hp. at its 
Cleveland compressor station and 2.- 
000 hp. at Files Creek station. 


Texas pipeliners are now telling their story in a battle with producers be- 
fore the Railroad Commission. They say producers really want a market for 
their crude and not transport (P. 110) . . . Colorado Interstate claims it faces 
bankruptcy if rates set by FPC examiner are allowed to stand. It means a 
$15 million annual rate cut plus refund of $33 million (P. 114) . . . Buckeye 
is planning a 70-mile, 8-in. products line from Wayne to Durand, Mich. 
(P. 115)... A drawn-out battle is assured before FPC finally rules on who'll 
get a big slice of the upper Midwest gas market. Hearings will continue until 


next winter (P. 116) . 


the White House this year are fading fast (P. 120) . . 


. . Chances of the Harris-O’Hara gas bill ever reaching 


. El Paso and Westcoast 


have signed up 60 per cent of gas reserves in Savanna Creek field and expect 


to get the remainder soon (P. 123). . 
big link in the Trans-Canada pipeline (P. 127) . . 


. Four contracts have been let for a 
. First oil brought from 


Safaniya field in the Persian Gulf through a 140-mile pipeline has been lifted 


by a Japanese tanker (P. 129) . . 


. Nine smaller American companies with 


Middle East interests have now been cut in on planning for the new big-inch 


Middle East crude line (P. 130)... 


PLUS THESE TECHNICAL FEATURES: Study on pressure-surge prob- 


lems leading to better designed pipeline systems (P. 173) . . 


. and Pipeline 


Patrol’s report on special pipeline steels that can be welded without preheating 
and have a weld-joint efficiency of 100 per cent (P. 209). 
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Venezuelan Leases Still Go Begging 


@ Startling facts now revealed on latest bidding: Only 
half the land sought and cash is paid on less than that 


@ Americans form syndicates to share high costs of play, 
some make unusual agreements to win choice acreage 


latest 


HE dust raised by the 

scramble for concession acreage in 
Venezuela had pretty well settled by 
the end of last week. And some rather 
startling figures showed up. 

Late in January, the Venezuelan 
Government told interested oil com- 
panies it would accept bids on about 
2,500,000 acres of land. The offer- 
ing included both exploratory and de- 
velopment tracts, and minimum prices 
were set for both types of bids. Many 
companies who were interested took 
a look at those minimums and decided 
the price was too high. 

Lake Maracaibo was included in 
this offering, but this time four other 
areas of the country were opened up 
for the first time in more than 11 
years. In spite of the high price tags 
on some pieces of land, the offer sent 
a group of new companies, many of 
them smaller American independents, 
flocking to Venezuela. Some of them 
were successful, usually in a group of 
partnership bid. The established com- 
panies took the big share of the new 
acreage 

In a number of cases the apparent 
high bidder did not put up his money 
within the 8 days granted by the Min- 
Mines and Hydrocarbons. 
locally formed Venezuelan 
companies are in this group. At least 
still insisting last 
week that it would get the acreage 
on which it submitted bids. , 

Here's how the situation shaped up 
by last week: 

--.»Half the land offering went 
begging. No bids were submitted on 
at least 49 per cent of the 2% million 


stry ol 
Several 
was 


one of these 


acres 

.».-Only 34 per cent of the land 
bid on actually had been tied up last 
week by money in the hands of the 
Venezuelan Government. Successful 
bids on 17 per cent of the acreage 
still have not yet been paid. 

. .- $343,473,000 in bids have been 
paid into the Venezuelan treasury. 
[his is apart from another $727,000 
in bonuses which companies paid for 
another 370,000 acres of border con- 
cessions which went along with choice 


i28s 


acreage as a package deal insisted on 
by Venezuela. 

... Underwater prospects 
best to the companies. The 
Mafacaibo and. Gulf of Paria 
accounted for 68 per cent of total 
bonuses paid. These two areas ac- 
counted for only 21 per cent of the 
total acreage offered. 


looked 
Lake 


tracts 


Phillips group . . . A group of eight 
companies headed by Phillips Petro- 


leum Co. is the latest to receive an 
official award. 

The group is typical of how the 
smaller independents went into Vene- 
zuela. Phillips is the only company 
in the group which is now operating 
in the country. 

The group paid $32,357,000 for 
Lot 17 in Lake Maracaibo. The price 
paid on this 10,000-hectare tract 
(24,700 acres) $1,310 an acre. 

A second 10,000-hectare block in 
Temblador area of southern Mona- 
gas was picked up by the group for 
$11,362,000, or $460 an acre. In 
addition the group took more 
10,000-hectare tracts along the Co- 
lombian border in one of the package 
deals being promoted by the govern- 


was 


two 


Who Paid How Much for What 


SOUTH MONAGAS 


Approx Price 
Area per 
Block (acres) Bidder Acre 
l 24,700 Davis Oil Corp ° 
9 24,700 Phillips group $460 
10 24,700 Creole 263 
11 24,700 Pan Venezuelan 275 
19 23,465 Davis Oil ° 
20 19,760 Davis Oil . 
25 thru 27 74,100 Petrovica 
28 24,700 *Pan Venezuelan 
19,760 +*Pan Venezuelan 
31 24,700 Creole 
32 27,170 Creole 


590 
524 
250 
250 
Apparent high bidder but bid still not paid 
Pan Venezuelan % and Sun Oil “% 


NORTH MONAGAS 


Approx 

Area 
Block (acres) 
1 29,640 
; 24,700 
24,700 


Bidder 
Pegaven 
Petrovica 
Corp. Venez de 
Minas 
72,865 Creole $210 


*Apparent high bidder, but bid still not paid 


LAKE MARACAIBO 


Approx Price 

Area per 

Block (acres) Bidder Acre 
10 24,700 
12 24,700 
17 24,700 
24,700 
24,700 
24,700 


$1,965 
1,325 
1,310 
*1.310 
*1,440 
*1,570 


*San Jacinto 
tSun Group 
§Phillips Group 
Petrovica 
Petrovica 
Petrovica 


“Apparent high bidder, but bid still not paid 
San Jacinto, 25 per cent; Phillips, 45 per 
cent, and remainder held by El Paso Nat- 
ural Gas, Western Natural Gas, Sunray 
Mid-Continent. 


cent; At 
Venezuelan, 


Sun 23%; Seaboard Oil, 10 px 
lantic, 33% per cent; Par 
333 per cent. 

SPhillips 55.75 per cent; Sunray Mid-Conti- 
nent, Ashland Oil, 10.79; Western 
Natural Gas and E! Paso Natural, 6.47; 
Kerr-McGee, 5.40; Pacific Petr and 
Canadian Atlantic, 4.32 


17.27 


oleums 


GULF OF PARIA 


Approx 

Area 
(acres) Bidder 
22,230 Pan Venez 
24,700 *C.T.O.4 
24,700 T.O4 
24,700 T.O4 
24,700 T.O4 
24,700 T.O.4 
24,700 T.O. 
24,700 Shell 
14,820 


xaco, 25 per 
Service, 
per cent 


Continental 25 per cet Te 
cent; Ohio, 25 per cent; ¢ 
1634 per cent, and Richfield 8% 


ties 


BARINAS 
Approx Price 
Area per 
Block (acres) Bidder Acre 
] 29,640 Empresa Nacional *220 
3 28,400 Empresa Nacional *220 
24,700 Corp. Venez. de *236 

Minas 
i] 10,800 +tAtlantic 56 
Creole 56 
King-Mill 85 
Atlantic 65 
Creole 138 


24 148,200 
26 49,400 
27 «= 54,340 
28 49,400 
*Apparent high bidder, but bid not yet paid 
Aulantic, 334% per cent; Pan Venezuelan, 
334% per cent; and Sun Oil Co., 33% per 
cent 
Note: Blocks 22 through 28 are exploratory 
concessions. 
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ment to push development of outly- 
ing areas 

Phillips will act as operator of the 
group and will own 55.75 per cent 
of the operation. The other compa- 
involved and their percentages 
of interest are: Sunray Mid-Continent 
Oil Co., 17.27 per cent; Ashland Oil 
& Refining Co., 10.79 per cent; West- 
ern Natural Gas Co. and El Paso 
Natural Gas Products Co., 6.47 per 
cent together; Kerr-McGee Oil Indus- 
tries, Inc., 5.40 per cent; Pacific Pe- 
troleums, Lid., and Canadian Atlantic 
Oil Co., Ltd., 4.32 per cent shared 


nies 


Unusual agreement . Phillips 
agreed to several special conditions in 
dealing for Lake Maracaibo Block 17 
which will help Venezuela promote 
a plastics and atomic-energy industry 

Phillips granted Venezuela free use 
of its patent on Marlex-50 and agreed 
to furnish technical help needed for 
building a plant and operating it to 
produce the plastics material. Phillips 
also agreed to supply technical coop- 
eration in obtaining radioactive iso- 
topes and setting up atomic-energy 
experiments in the country 

The agreement fits Venezuelan 
plans to expand the country’s indus- 
trial base and build a petro- 
chemical complex at Puerto Cabello 
(The Oil and Gas Journal, April 22, 
page 97). 


vast 


Block 10 One Lake Maracaibo 
tract was still being disputed last week 
in some quarters. But official reports 
from Caracas indicate it will go to a 
group headed by San Jacinto Petro- 
leum Corp., Houston, with every in- 
dication that Phillips will have the 
major participation. 

Block 10 was first bid in last year 
by Venezuelan American Independent 
Oil Producers Association at $786 an 
acre. The award was never made be- 
cause VAIOPA failed to back up its 
bid with the money. The tract was 
included in the new offering February 
11, and it started all over again. 

The first bid reported in Caracas 
was submitted by Mex-Amer, a com- 
bine of Mexican and American capi- 
tal which offered $1,965 an acre for 
the tract. Mex-Amer failed to put up 
the money in the required 8 days, and 
a local Caracas firm announced that 
it had secured the acreage. 

Petrolera Venezolano Internacional, 
C.A. (Petrovica), announced in Ca- 
racas that it had submitted the suc- 
cessful second bid for Block 10 and 
also for Blocks 20, 21, and 24. Petro- 
vica also failed to meet the 8-day 
deadline on financing. 

Last week, long after Caracas re- 
ports had conceded Block 10 to San 
Jacinto at the same price first offered 


1957 


What Happened to All Lands Offered in Venezuela 


Acres Per cent 
offered of total 
148,000 6 
380,000 15 
786,000 31 
291,000 
911,000 


Lake Maracaibo 
Gulf of Paria 
South Monagas 
North Monagas 
Barinas 


Total 2,516,000 


by Mex-Amer, officials of Petrovica 
visited New York banking circles 
seeking financing. They disputed the 
San Jacinto reports and insisted that 
Petrovica would still be awarded 
Block 10. 

But the Gaceta Oficial in Caracas 
later announced award of the block 


to the San Jacinto group. Phillips 


Per cent of acreage bid 


No 


Per cent 

Payment of total 
$113,620,000 33 
120,660,000 35 
62,545,000 18 
15,301,000 5 
31,347,000 9 


$343,473,000 100 


Bids’ Bids 
bid unpaid. paid 

0 50 50 
45 0 55 
60 21 19 
48 37 15 
49 12 39 


49 17 34 


then announced it would serve as oper- 
ator and revealed this split in owner- 
ship: Phillips 45 per cent; San Jacinto 
25 per cent; El Paso Natural Gas 
Products Co. 10 per cent; Western 
Natural Gas Co. 10 per cent; Sunray 
Mid-Continent Oil Co. 5 per cent; 
and Pacific Petroleums, Ltd., 5 per 
cent. 


Middle East's First Offshore Oil Lifted 


HE first tanker load of Safaniya 

crude, pumped through a new 
140-mile pipeline from the offshore 
Persian Gulf oil field, was lifted early 
this month by the Japanese tanker, 
M.S. Nissyo Maru. 

The occasion called for all the 
proper ceremonies and H. H. Amir 
*Abd al-Muhsin ibn Jiluwi, represent- 
ing the governor of the eastern prov- 
ince of Saudi Arabia, turned the 
valve which started the tanker load- 
ing. Pictured above from left to right 
are Capt. Tatsuo Nitta of the tanker; 
L. H. Rushmer, Aramco district man- 


ager of Ras Tanura; H. H. Amir "Abd 
al-Muhsin ibn Jiluwi; R. L. Keyes, 
Aramco president; Shaikh Sa’ud al- 
Dughaithir, deputy minister of finance 
for the eastern province; and Shaikh 
Turki al-'Utaishan, acting director of 
labor and labor affairs in the eastern 
province. 

Safaniya, probably the world’s larg- 
est underwater oil field, is now pro- 
ducing about 50,000 bbl. daily. It is 
expected to be moving 125,000 bbl. 
daily to Ras Tanura by the middle 
of this year (The Oil and Gas Jour- 
nal, April 22, page 98). 
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Interest in Line Grows 


Nine smaller American oil firms join “the big eight’ in 
London conference planning new Middle East oil pipeline 


HE number of companies involved 

in planning the 1,500-mile, $840- 
million, big-inch pipeline from the 
Middle East to the Mediterranean 
has more than doubled. 

The nine smaller American com- 
panies which hold a 5 per cent in- 
terest in the Iranian consortium sat 
down with the world’s majors in Lon- 
don last week to discuss the pipeline 
plans. Two of these have interests in 
the Middle East outside Iran 

Broadening the base for the dis- 
cussions now has 17 oil companies, 
14 of them American, sitting around 
a conference table, talking in millions 
of dollars, millions of barrels of oil, 
and hundreds of miles of pipeline. 


+ 


The talks were begun 2 months 
ago by the world’s eight big com- 
panies. The primary idea is to build 
a pipeline to move as much Middle 
East oil as possible to a point on the 
Mediterranean where it can be trans- 
shipped to Europe by tanker. The 
Suez Canal already has proved itself 
a bottleneck to oil transport. 

Another block is the have-not Arab 
nations which are now crossed by 
the Middle East’s pipeline systems. 
Apparently a line from the producing 
countries northward to Turkey and 
then east to the Mediterranean will 
get the nod (The Oil and Gas Journal, 
December 3, 1956, page 66, and 
March 25, 1957, page 117). 


Plans for line . . . The whole thing is 
still in the talking stage, but the “big 
eight” have now been joined formally 
by the other companies with Middle 
East interests. 

They are now talking in terms of 
a double 38-in. or 40-in. pipeline that 
will move up to 1,400,000 bbl. of oil 
daily. 

The spokesmen for companies meet- 
ing in London emphasize that such 
a line would supplement existing oil- 
moving facilities rather than replace 
them. This is an obvious effort to 
avoid stirring up further trouble in 
already volatile areas of Jordan, Syria, 
and Lebanon which the present pipe 
line systems cross. 

Those same spokesmen are quick 
to point out that last week’s meetings 
are still very preliminary. 

Many problems still have to be 
worked out. But the invitation to the 
smaller companies to participate is be- 
lieved significant. 
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A pipeline such as the one now 
being discusses has the semiofficial 
support of the governments of both 
the United States and Great Britain 
The big hurdles would be the million 
tons of steel necessary to build such 
a line, the financing, and all the nec- 
essary political agreements to make 
it work to the satisfaction of all the 
countries involved. 


Who's involved . . . In London the 17 
companies studied the preliminary re- 
ports of these problems compiled by 
subcommittees appointed in March 
when the first meetings were held 


Those meeting were attended by peo- 
ple from Standard Oil Co. (N.J.), 
Standard Oil Co. of California, The 
Texas Co., Gulf Oil Corp., and 
Socony Mobil Oil Co., the big Amer- 
ican majors, plus British Petroleum 
Co., Cie Francaise Des Petroles, and 
the Royal Dutch-Shell Group. 

Last week the majors were joined 
by Atlantic Refining Co., Hancock 
Oil Co., Getty Oil Co., Richfield Oil 
Corp., San Jacinto Petroleum Corp., 
Signal Oil & Gas Co., American Inde- 
pendent Oil Co., Standard Oil Co 
(Ohio), and Tidewater Oil Co. 

This group of nine companies holds 
a 5 per cent interest in the Iranian 
oil operation through Iricon Agency, 
Ltd. Because Iricon owns only 5 
per cent of the entire Iranian 
sortium, the individual interests of 
the nine companies are small, but in 
terms of oil and oil potential these 
interests can loom pretty big 


con- 


Shell Enters Central Bolivia 


qa L PROSPECTING CO., LTD., 

last week became the fifth foreign 
oil company to enter Bolivia since 
the country adopted its present oil 
code in October 1955. 

The Shell company was granted 
exploration licenses covering 2,000,000 
hectares (about 4,740,000 acres) on 
the eastern flank of the Andes Moun- 
tains in central Bolivia. The acreage, 
in two concessions, was granted after 
Shell first did surface exploratory 
work in the country on a nonexclu- 
sive basis (The Oil and Gas Journal, 
November 5, 1956, page 85). 

Both tracts granted last week lie 
north and east of Santa Cruz and to 
the north and east of the country’s 
established production. 

One block of the Shell land north 
and east of Santa Cruz is about 
1,135,000 acres. The other is more 
than 3,600,000 acres and runs north 
and east of the town of San Antonio. 
The company has immediate plans 
for an aerial survey of the acreage 
along with surface geological and geo- 
physical work. 


Gulf breaks ice . . . Before the new 
code was passed, Bolivia’s oil was in 
the exclusive hands of the state 
agency, Yacimientos Petroliferos Fis- 
cales Bolivianos. The country expro- 
priated the holdings of a subsidiary 
of Standard Oil Co. (N. J.) in 1938 
and after that time no foreign com- 
panies operated in Bolivia. 

Glenn McCarthy, Houston inde- 
pendent, signed a contract with Y.P. 


F.B. giving him operating rights in 
southern Bolivia before the 
of the new oil law, but his 
have failed to develop a major field 
Bolivian Gulf was the first major 
company to enter the country. Others 
followed. 

Bolivian Gulf got contract explo- 
ratory rights to 3,750,000 acres in 
the area of the country reserved for 
the government agency. In addition, 
Gulf received another 4,000,000 acres 
of outright concession lands to the 
north and west of the Y.P.F.B. re- 
serve. 

In return, the company agreed to 
help Bolivia with $5 million in the 
financing and building of a 201-mile 
pipeline from Sicasica to Arica on 
the Chilean coast. This would give 
landlocked Bolivia an outlet for its 
crude. 

Gulf is making plans now to move 
a rig into the country and start its 
first well. 

Three Tulsa firms have interests in 
the Gulf deal. Falcon Seaboard Drill- 
ing Co. and Barry & Reiner, Inc., 
each have 7 per cent and Williams 
Brothers has 6 per cent. 

Just a short time before the Shell 
award was disclosed, three other 
American companies received an 
award of 1,232,000 acres in the re- 
gion southeast of Santa Cruz. 

Standard Oil Co. (Ohio), Pure Oil 
Co., and Hancock Oil Co. each have 
a one-third interest in the operation. 
The concession was granted to Andes 
Oil Co., a Pure subsidiary The (Oil 
and Gas Journal, May 6, page 97). 
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Panama Gets Refinery 


@ Du Pont, Shaheen find 55,000-bbl. project attractive, 
with ready market, built-in price spread, and low taxes 


WO East Coast investors last week 
took the wraps off a 55,000-bbl. 
refinery project for Panama that prob- 
ably will have oil men talking for 
months to come. 

John Shaheen, New York, and 
Eugene du Pont III, Wilmington, 
owners of Panama Refining & Petro- 
chemical Co., Inc., capped more than 
a year of preliminaries by signing the 
construction contract for the country’s 
first refinery with Foster Wheeler 
Corp 

Work on the plant at a deep-water 
site will start in 60 to 90 days. It is 
scheduled to go on stream by June 
30, 1959. Total will be more 
than $33,000,000 

Shaheen and Du Pont have put 
$1,400,000 of their own into the proj- 
ect, including $700,000 initially paid 
to the Panamanian Government. 
Banks and insurance companies are 
putting up the rest. 

Here is why the project looks at- 
tractive: 

-A tax umbrella is guaranteed 
for 25 years. No income taxes will be 
levied on exports. The bulk of the 
output will be exported. The local 
property tax is negligible. The import 
duty on crude is | cent per barrel. 

Ten-year sales contracts are in hand 
for 37,000 or 38,000 bbl. daily. The 
one exception is a 7-year contract with 
a year-to-year option. A 10-year crude 
supply also is contracted for. Other 
sales contracts are under 

. .. Major companies have agreed to 
provide the crude and buy the prod- 
ucts 

Break-even point is 20,000 bbl. 
daily throughput. Payout time will be 
4% vears. 

Three majors will supply the crude 
from Venezuela and Colombia. One 
company has the right to supply 
10,000 bbl. daily from the Middle 
East. It expects to exercise its option 
to supply Caribbean crude, however. 

The same three majors along with 
three independent companies, will buy 
the throughput. 

Shaheen and Du Pont are limiting 
themselves to the money-management 
end of the business. Products will be 
sold at the refinery gate. An Ameri- 
can independent refining company will 
manage the plant. Three are being 
considered for the job. 


cost 


discussion. 


Products . . . From 50 to 60 per cent 
of the yield will be bunker fuel and 
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marine diesel oil. The balance will 
be light ends, including three grades 
of gasoline—regular, premium, and 
super. The super will be made in small 
amounts for local consumption. 

The Panama Canal Zone is expected 
to be one of the biggest markets for 
refinery output. The area is consid- 
ered an export market and no taxes 
will be levied for products going there. 
Present canal demand for bunker fuel 
and marine diesel oil is 22,000 bbl. 
daily. 

Plans initially called for the manu- 
facture of aviation gasoline to supply 
the local market. But with the use of 
jet transports looming the company 
decided to forego the avgas market 
for a few years, rather than build an 
alkylation unit which might soon be- 
come dated. 


Silver lining: 
Suez Closing Puts 
Zip in Bunker Stop 


APETOWN was the few 

places not to suffer during the 
shutdown of Suez Canal. 

Diverted tankers and other vessels 
calling on the South African bunker- 
ing station brought a wave of pros- 
perity that still hasn’t ebbed. 

Almost 1,300 ships more than nor- 
mal have stopped for fuel, repairs, 
and stores since November. They 
have added an extra $2,800,000 to 
the port’s revenue. 

Even with Suez reopened, the city 
thinks it will take some time to get 
ahead of routine work and in general 
to catch its breath. 


one of 


German to Explore Canada 


A West German independent has 
acquired 10 concessions in Saskatche- 
wan covering about 1,000,000 acres. 

Wintershall, A.G., Kassel, ob- 
tained six blocks in the central part 
of the province in an area unproduc- 
tive so far. The acreage lies southeast 
of North Battleford and northeast of 
Kamsack. The other four blocks are 
west of Regina. 

Exploration work will be carried on 
by a subsidiary, Ceepee Oil Co., Ltd., 
with headquarters at Regina. Drilling 
operations may begin next year. 


—_—World briefs 


A West German wildcat has locat- 
ed a new gas field 20 miles east of 
Munich. The 2 Albaching, drilled by 
Mobil Oil, A.G., flowed on produc- 
tion tests at the rate of 2,500 M.c.f. 
daily from 8,166-8,205 ft. The near- 
est production to the discovery is 6 
miles north, at Isen gas and oil field. 


Gewerkschaft Erdoel-Raffinerie 
Emsland is adding a 5,000-bbl.-daily 
combination distillation unit at its 15,- 
000 - bbl. - daily Lingen - Holthausen 
plant. The unit will enable the com- 
pany to step up diesel-oil output for 
the West German market. It will go 
on stream in mid-1958. 


Shell-BP Petroleum Development 
Co. of Nigeria will take another look 
at the Benin City area of western Ni- 
geria later this year. The company is 
moving in an Ideal 100 rig for a deep 
test 16 miles south of the city. It 
abandoned its last well in the region 
3 years ago after a noncommercial 
show at 6,387 ft. 


Foster Wheeler, Ltd., will build a 
$25,000,000 petrochemical plant at 
Esso Petroleum Co., Ltd.'s, United 
Kingdom refinery at Fawley. The 
plant will be the first to produce 
chemicals with the fixed-bed Houdry 
dehydrogenation process under the 1i- 
cense recently obtained by Esso Re- 
search & Engineering Co. 


The Universe Commander, sister 
ship to the 84,730-ton Universe Lead- 
er, has been launched at Kure, Japan. 
The ship was built by National Bulk 
Carrier, Inc., which has the shipyard 
under lease. Five more of the 84,730- 
tonners are scheduled. 


Petroleos Hondurenos, S. A., has 
been sold to a syndicate of seven oil 
firms. The company owns an 11,000,- 
000-acre concession in the states of 
Santa Barbara and Olancho in Hon- 
duras. Purchasers are Georesearch, 
Inc., Col. D. Harold Byrd, American 
Maracaibo Co., Oil & Gas Property 
Management, Inc., Justiss-Mears Oil 
Co., Western Hemisphere, Inc., and 
McRae Oil & Gas Corp. 


Morocco will buy Russian crude for 
the first time under a newly signed 
trade agreement. Deliveries will 
amount to about 350,000 bbl. this 
year. The Northwest African country, 
formerly a French protectorate, set 
up a representative government in 
1955. 
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“Production of isopentanes not only offers the refiner 
an excellent means of meeting research octane-number 
requirements, but gives him a superb component with very 
high road antiknock properties for superpremium fuels.” 


HE conversion of n-pentane and 

n-hexane to their isomers give a 
very substantial octane increase. The 
Pentafining process effects this isom- 
erization with little yield loss. The se- 
lectivity of the catalyst is demon- 
strated with once-through yields for 
C.’s and C,’s 

oO Io achieve a 
pool isomerization is 
pared to increased severity for cat- 
alytic reforming. Although isomeriza- 
tion is considerably more costly over 


higher gasoline 


octane, com- 


a range of pool-octane levels, a point 
where the economics 
change very rapidly, and isomeriza- 
tion facilities should be installed 

@ Isopentane is one of the few 
components that can be blended into 
superpremium fuels. The road octane 
blending value, as well as the research 
rating, is well above 


1S reached 


octane-number 
100 
In the past several years, catalytic 
Authors are 


Philadelphia 
meeting of the 


with Atlantic Refining Co., 
Paper presented at midyear 
4.P.I. Division of Refining 


at Philadelphia, May 15, under the original 
title Isomerization Adds to Your Octane 
i aaa 
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reforming has received such general 
acceptance that most of the 180° to 
400° F. straightrun naphtha available 
in crude oil is now being reformed. 
The 80° F. to 180° F. fraction has 
changed from its former position as 
the highest-octane portion of motor 
gasoline to its current status of being 
the material that must be upgraded 
to further increase pool octanes. It is 
expected that catalytic isomerization 
of the 80° to 180° F. fraction will be 
widely accepted in the next few years. 

Several articles have been published 
to illustrate the application of Penta- 
fining to the isomerization of n-pen- 
tane.1 234 The purpose of this paper 
is to present data on n-hexane isomeri- 
zation and to show how and when C, 
and C, Pentafining should be installed 
in a typical refinery 


Catalyst Performance 
Pentafining catalyst is a combina- 
tion of platinum, silica, and alumina 
specifically designed for isomeriza- 
tion operations. The performance is 


by H. R. Grane, 
J. K. Ozawa, 
and G. R. Worrell 


shown by Fig. 1, where once-through 
yields and quality of product are plot- 
ted for C, and C, feed siocks. The 
parameters used are the per cent by 
weight of butane and lighter yield and 
the per cent by volume of isomers in 
the product having the same molecu- 
lar weight as the charge. It is evident 
that isomer content of the product 
can be increased to a certain point 
with only minor losses to butane and 
lighter. As chemical equilibrium is 
closely approached, gas loss increases 
very sharply, so operations are con- 
ducted enough below equilibrium to 
take advantage of the high yield. 

Detailed breakdowns of single-pass 
yields are shown in Table 1. It should 
be noted that production of all hydro- 
carbons lighter and heavier than the 
charge is minimized 


Process Design 


Because of the number of different 
hydrocarbons to be considered in a 
C, and C, feed stock, detailed cal- 
culations are required to establish the 
optimum processing scheme Fig. 2 is 
a flow diagram of Pentafining and 
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ONCE-THROUGH YIELDS and quality of product for 
pentane and hexane isomerization Fig. 1. 


I—TYPICAL ONCE-THROUGH YIELDS FROM PENTAFINING 
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DIAGRAM of Atlantic Refining Co.’s Pentafining process. Fig. 2. 


1957 


some of the associated fractionation, 
which illustrates a few of the possi- 
bilities. Separate C,; and Cg, streams 
may be processed in the manner 
shown. Each stream, for instance, 
could be charged to a splitter to con- 
centrate the n-paraffins, or could be 
charged directly to the Pentafiner. 
After isomerization, the product could 
be recycled to the splitter or taken 
directly to gasoline blending. In addi- 
tion, C; and C, n-paraffins could be 
isomerized in the same reaction sec- 
tion if economics so dictate. 


To split or not to split . . . Fig. 3 illus- 
trates one phase of the calculations to 
determine the optimum way to process 
the C, fraction. Typical feed stocks 
of varying n-hexane content were cal- 
culated through two routes: 

1. Once-through Pentafining 
out prior fractionation. 

2. Once-through Pentafining 
splitting. 

Investment, operating cost, yield 
loss, and octane improvement were 
calculated and incorporated into a 
cost measured in cents per barrel for 
each research octane-number increase 
with the addition of 3 ml. TEL per 
gal. The cost of fractionation to sepa- 
rate the C, fraction from crude oil is 
common to both routes and is not in- 
cluded. The cost in cents per barrel 
for one octane number is plotted 
against the n-hexane concentration in 
the feed. 


with- 


after 


Breakeven point .. . It may be seen 
that the breakeven point occurs at 
approximately 55 per cent n-hexane. 
At higher concentrations there is an 
advantage in passing the total feed 
through the Pentafiner. At lower con- 
centrations there is a substantial driv- 
ing force for splitting first. Ring 
compounds such as benzene, cyclo- 
hexane, and methylcyclopentane do 
not markedly affect this conclusion, 
provided that the n-hexane content of 
Fig. 3 is expressed as a percentage of 
the C, paraffins in the feed. 


Ultimate Yields 


In most cases, pentanes will be 
processed in a recycle operation to a 
99 to 100 per cent yield at 95 per 
cent isopentane. 

Typical over-all yields, R.v.p. 
change, and octane improvement for 
C, Pentafining are shown in Table 2. 
The Mid-Continent paraffinic C, frac- 
tion was processed once-through with- 
out splitting because of the high per- 
centage of n-hexane. The product oc- 
tane and yield are relatively low, but 
the octane-number improvement is 
13.8 with the addition of 3 ml. TEL 
per gal. The other two stocks were 
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RELATIVE COSTS of octane gain with and without pre- 
fractionation of Cs charge to Pentafining as a function of 
n-hexane content of Cs paraffins in feed. Fig. 3. 


split before Pentafining because of 
their lower n-hexane contents. 


When Does Pentafining Become 
Attractive? 
With this basic information, it is 
possible to evaluate Pentafining to 
determine whether isomerization of 
C, and/or C, paraffins can be eco- 
nomically justified in a given refin- 
ery situation. We have made calcula- 
tions for our refinery and for 
several independent refiners 


own 


Example . . . The conclusions reached 
in each study are similar, and they 
may be summarized with this exam- 


? 


TABLE 2—YIELDS AND OCTANE IMPR( 


Ce charge: 
A.S.T.M 
Without TEL addition 
With addition of 3 ml 
R.v.p., Ib 


TEL per gal 


Ce product 
A.S.T.M. octane number (D 908 
Without TEL addition 
With addition of 3 ml 
R.v.p., Ib 


Charge, per cent by volume 
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UPPER CHART gives field-octane comparison for com- 
bined Pentafining-Catforming and Catforming alone. 
Lower chart gives comparative costs in cents per barrel 


for octane as a function of total pool-octane level, com- 


bined Pentafining-Catforming, 


Fig. 4. 


ple. Consider a refinery running 30,- 
000 bbl. per day of Iraq crude oil 
with the C; to 380° F. fraction of 
straightrun naphtha going to a cata- 
lytic reforming unit, and the C, and 
C, light naphtha going directly to fin- 
ished gasoline after caustic washing. 
If an increase in gasoline pool octane 
is required, one may increase the se- 
verity of catalytic reforming. An- 
other possibility is to isomerize the 
C,’s and C,’s before blending them 
back into the gasoline pool, as indi- 
cated schematically in Fig. 6. 

The yield of debutanized gasoline 
and the final octane levels are shown 
at the top of Fig. 4 for the two cases. 


IVEMENT FROM Co ISOMERIZATION 


Middle 
East 


—Mid-Continent— 
Paraffinic Naphthenic 


octane number (D 908, research method) 


research method) 


and Catforming alone. 


The lower line is the yield-octane re- 
lationship achieved by Catforming the 
C; to 380° F. fraction from Irag 
crude oil and blending back the raw 
C’; and C,’s, while the upper line 
represents the final blend of the same 
Catformate with the Pentafined C, 
and Cy, streams. 


Pool octane . . . If the present pool 
octane number is 93 with the addi- 
tion of 3 ml. TEL per gal., and it is 
desired to produce a pool with a 94 
research octane number, one can go 
from A to B by increasing severity 
or from A to C by installing and op- 
erating the isomerization facilities. 
Similarly, if the pool is to be increased 
from 97 to 98 octane, one could in- 
crease reforming severity from D to 
E or move from D to F with isomeri- 
zation. In moving from D to F there 
is a yield advantage of 1.5 per cent 
of the total feed, as well as a credit 
for Catforming catalyst cost because 
of the lower reforming severity re- 
quired. These credits (which are high- 
er at the higher octane level) must 
be balanced against the operating and 
investment costs for the Pentafiner 
The calculations were made over 
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PROCESS FLOW DIAGRAM of method for producing premium 


and regular gasolines by 
reformate and catalytic-cracker gasoline. 


the entire octane range to determine 
the cost of getting one incremental 
octane number on the pool by both 
methods of processing, and the re- 
sults are summarized in the lower 
half of Fig. 4. Gasoline-yield loss to 
butane and lighter was valued at 7 
cents per gallon differential. The 
Pentafining investment, which in- 
cluded the pentane splitter, depen- 
tanizers, dehexanizer, and all auxil- 
lary equipment, was written off over 
a 4-year period. Operating costs in- 
clude utilities, catalysts, maintenance, 
labor, and royalty. 


Higher severity . . . The cost of one 
incremental octane number by moving 
from point A to point B (higher re- 
forming severity) is 3 cents per bar- 
rel, as compared to more than 12 
cents per barrel by going from A 
to C with isomerization. The cost of 
one incremental number at 
higher levels, however, shows that it 
is desirable to include isomerization 
facilities and take the D to F route 
rather than from D to E with in- 
creased reforming severity alone. In 
this case, to reach a pool research 
octane number of 97.8, it becomes 
economical to meet the specifications 
by the combination of Catforming 
and Pentafining. 

Today many refineries are approx- 
imately one-half to one octane below 
the crossover point in sendout pool 
octane. At that level an ex- 
tra 3 to 6 cents per barrel for octane 
for isomerization reforming 
alone. However, as octane levels move 
up slightly, one can readily justify 
paraffin isomerization; and when the 
octane requirement gets only one-half 
octane above the crossover point, it 
is extremely uneconomical to rely on 
high-severity catalytic reforming 
alone. Inasmuch as an increase of 
less than one octane in the gasoline 


octane 


it costs 


over 
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selective fractionation 
Fig. 5. 


of catalytic 


PROCESS FLOW 


forming integrated 


pool can affect the economics so sub- 
stantially, it is important to properly 
study the problem and plan well in 
advance. 


Comparison of Pentafining with 
Selective Blending 

In the example just presented, the 
point at which Pentafining can be jus- 
tified is 97.8 pool octane, which cor- 
responds to an octane number of ap- 
proximately 100 with the addition of 
3 mi. per gallon for the Catformate 
product before blending with the C, 
and Cy, streams. 

To distinguish between total refin- 
ery pool octanes and sendout octanes 
for regular and premium gasolines, 
two processing schemes have been 
studied to reach a 101-octane_ premium 
fuel—Case | without Pentafining and 
Case 2 with Pentafining. The refin- 
ery naphtha streams for gasoline 
blending consist of the 100-octane 
debutanized Catformate, the C, and 
C, stream from crude oil, and the 
debutanized catalytically cracked 


TABLE 3— INSPECTIONS OF STOCKS 
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OCPENTAMIZER 


DIAGRAM of combined Pentafining-Cat- 
into over-all refinery operation. Fig. 6. 


naphtha, as shown below in Table 3. 


Selective fractionation . . . A block 
diagram for Case | is shown in Fig. 5. 
This scheme, which is used in Atlan- 
tic’s own refineries, concentrates the 
high-octane components in the pre- 
mium gasoline. 

In this example the Catformate is 
fractionated into an aromatic - rich 
bottoms with a 102 research octane- 
number blending value and a light 
Catformate with a 96.3 octane-num- 
ber rating. Then the cat naphtha is 
also fractionated into overhead and 
bottoms cuts with the light cat naph- 
tha being 2 to 3 octanes higher than 
the bottoms. 

By blending the high-octane Cat- 
formate bottoms and the high-octane 
cat naphtha overhead, a premium gas- 
oline is obtained with good volatility 
properties and with a CFR extension 
octane number of 101, higher than 
either of the starting components. The 
regular gasoline contains the Catfor- 
mate overhead and the heavy cat 


AVAILABLE FOR PROCESSING AND 


BLENDING 


Pentane 
from 
crude oil 
Barrels per day 1,050 
A.S.T.M. octane No. (D 908, 
research method): 
Without TEL addition 
With addition of 3 ml. 
TEL per gal 


77.3 


R.v.p., Ib 


A.S.T.M. distillation, 
I.b.p. 
10 per 
30 per 
50 per 
70 per 
90 per 
E.p. 


cent point 
cent point 
cent point 
cent point 
cent point 


Hexane 
from 
crude oil 

900 


54.0 


82.1 


Debutan- 
ized 
catformate 
from Debutanized 
C7; to 380° F. C7 to 380°F. catalytically 
straightrun straightrun cracked 
naphtha naphtha naphtha 
7,350 5,880 6,000 


92.4 
100.0 


5.7 4.3 





naphtha, as well as the straightrun 
C.’s and Cy,’s. 


Pentafining-Catforming . . . Case 2 
includes Pentafining of C, and Cg, 
paraffins, as shown in Fig. 6. The 
straightrun naphtha is dehexanized 
before going to the Catformer, as in 
Case 1. The Catformate product is 
also depentanized after stabilization, 
and the combined C,’s from crude 
oil and from Catformate go to the 
Pentafiner where they are converted 
to 95 per cent isopentane in a recycle 
operation. The hexanes from the 
crude oil go to a very simple once- 
through reactor where they are isom- 
erized to essentially equilibrium com- 
position. 

The depentanized Catformate and 
the 95 per cent isopentane make up 
the premium gasoline pool. In these 
calculations, an octane number of 
103.0 for 95 per cent isopentane with 
the addition of 3 ml. TEL per gal- 
lon has been used. Although higher 
values have been reported in the lit- 
erature, Atlantic data show that 103.0 
is a better blending value in high- 
octane components. The regular gaso- 
line consists of the total cat naphtha 
and the hexane product. 


Blend comparison . . . To compare the 
cases, all of these blends have 
been made at constant reforming se- 
verity, with maximum TEL, and to 
a constant yield and research octane 
number of the premium gasoline. The 
variation occurs in the regular. The 
composition and properties of each 
blend are listed in Table 4. 

There is a small difference in total 
gasoline yield between Case | and 
Case 2. This difference results from 
the slight cracking losses that 
occur during C, and C, isomerization 


two 


very 


Total barrels per day 
Reid vapor pressure, Ib 
Per cent at 212° F 
4.S.T.M 
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3 ml 
road 
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octane 


per day 
pressure, Ib. 


212 F 


Total barrels 
Reid 
Per cent at 
\.S.T.M 
With addition of 3 ml. TEL per gal 
Modified Uniontown road octane 


vapor 
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and from the increase in vapor pres- 
sure associated with converting an 
n-paraffin to an isomer. As shown, 
the yield difference that results from 
cracking and vapor-pressure increase 
is only 0.6 of | per cent of the total 
gasoline volume. 

The volatility properties of the gas- 
olines are approximately equal for 
both cases. Inasmuch as the research 
octane numbers have been held con- 
stant for the premium, all of the oc- 
tane increase from _ isomerization 
shows up in the regular blends. Case 
2 regular octane is 97.1 research oc- 
tane number, and Case | regular oc- 
tane is 94.7 research octane number. 


Road Octane Ratings 


However, the road-octane ratings 
are quite different from the research 
ratings. Although both premium mix- 
tures rated iso+ 0.09 on the research 
scale, the Modified Uniontown road 
ratings show that the blend containing 
only Catformate and isopentane is 3.2 
octane numbers higher than the blend 
of Catformate bottoms and cat naph- 
tha overhead. 

The road ratings are three car aver- 
ages from Cadillac, Lincoln, and 
Buick. Essentially what has been done 
is that the components with high road 
ratings have been concentrated in the 
premium fuel. Although there is not 
complete agreement on the evaluation 
of road octanes, it is true that road 
octanes best indicate the performance 
of the fuel in an automobile. If we 
assume the cost of | octane at the 
100+ level is 12 cents per barrel, 
the 3.2 octane-number advantage 
achieved is worth 38.4 cents per bar- 
rel. Of course, the loss of some road 
octane in the regular pool must be 
taken into account, but at the lower 
octane level, the cost per barrel for 


TABLE 4— COMPARISON OF BLENDS 


Case | 


Catformate bottoms 
Cat naphtha overhead 
Butane 
7,290 
10.0 


7 


$7.0 


octane number (D 908, research method): 
101.0 (iso + 0.09) 


99.3 


Case I 


Catformate overhead 
Cat naphtha bottoms 
Cs and Ce crude oil 
Butane 
7,650 
10.0 
46.0 


octane number (D 908, research method): 


———— Regular gasoline 


one octane is apparently some lower. 

Another method of evaluating the 
higher road-octane rating is to reduce 
the Catforming severity in Case 2 
until the premium pool has the same 
road octane as Case | premium, and 
then to calculate the yield advantage 
and catalyst cost savings obtained. 
At 99.3 road octane number, the 10- 
lb. R.v.p. premium-gasoline yield in- 
creases from 7,290 to 7,883 bbl. per 
day. This higher yield (valued at 
cents per gallon differential) and the 
lower operating costs give a net sav- 
ings of $2,199 per day. 

Summary 

Pentafining is a valuable processing 
tool for producing the high octanes 
that are required and will be required 
tomorrow. Up to a certain octane 
level, which is different for every re- 
finer, the cost for octane improve- 
ment by paraffin isomerization is 
high. However, a small increase in 
pool-octane demand changes the eco- 
nomics considerably; and above the 
breakeven point, Pentafining repre- 
sents a large savings over the other 
processing schemes. 

The production of isopentane not 
only offers the refiner an excellent 
means of meeting research octane- 
number requirements, but it gives him 
a superb component with very high 
road antiknock properties for super- 
premium fuels. 
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SIMPLIFIED FLOW DIAGRAM of future refinery showing four steps to make highest practicable octane gasoline pool: (1) increase 
cat-reform severity, (2) add alkylation, (3) add superfractionation to make isopentane and isohexane, and isomerization unit, and (4) 
add extraction unit to segregate aromatics from light and heavy reformate. Fig. 1. 


110 Research Octane by 1960? 


Here's a refinery view of fuels for the future 


RAPD! Y increasing engine com- 

pression ratios in new cars have 
been accompanied by a corresponding 
rise in octane quality of motor fuels. 
Extrapolations of current trends indi- 
cate that high-performance cars of 
1960 will require a premium motor 
fuel of approximately 110 research 
octane number. 

Stepwise addition of currently avail- 
able commercial octane-improvement 
processes to an existing 50,000-bbl. 
per calendar day refinery will result 
in an upgrading of the research oc- 
tane quality of the total gasoline pool 
from 98.0 to 102.5, and the research 

Author is with Humble Oil & Refining 
Co., Baytown, Tex. Paper presented at 
midyear meeting of the American Petro- 
leum Institute's Division of Refining, Phila- 


delphia, May 14, under original title, “A 
Refinery View of Fuels for the Future.” 
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by S. P. Blumberg 


octane quality of the premium grade 
from 98 to 110.8. 

This requires an added refinery in- 
vestment of $18,000,000 and an in- 
crease in total investment of 40 per 
cent. The manufacturing costs of the 
premium grade were increased by 6.1 
cents per gallon which represents an 
over-ali octane-improvement cost of 
19.9 cents per research octane-number 
barrel. 


Basis for study . . . The study is based 
on a relatively small, new, and effi- 
cient refinery, constructed for the 
major purpose of producing increas- 
ingly higher octane-quality premium 


gasolines by the stepwise addition of 
established commercial octane - im- 
provement processes. 

The following assumptions 
made concerning its operations: (1) 
that it would be an ultimate yield, in- 
land refinery (away from tidewater) 
charging sour West Texas crude oil 
at a rate of 50,000 bbl. per calendar 
day, and (2) that in the base case 
the processing equipment would con- 
sist of a two-stage pipe still, a fluid 
catalytic cracking unit, a fluid coking 
unit, a Hydrofining unit, a regenera- 
tive naphtha catalytic reforming unit, 
a light-ends and catalytic naphtha dis- 
tillation system, and a propylene cat- 
alytic polymerization unit. 

Octane-improvement processes were 
added to the base refinery in four suc- 
cessive steps to manufacture the high- 


were 
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est practicable octane gasoline pool, 
as follows: 


Step 1 . . . An increase in catalytic- 
reforming severity was made to yield 
a total reformate of 100 instead of 
95 research octane number, clear, and 
a desulfurization unit was added to 
pretreat the total catalytic cracking 
gas-oil feed. 

Step 2... A sulfuric acid alkylation 
unit was added to process segregated 
butylene and pentylene feeds 


Step 3. . . A superfractionation unit 
was added for fractionating the light 
virgin naphtha to yield isopentane and 
isohexane concentrates; an isomeriza- 
tion unit was added for processing the 
segregated n-pentane and hexane con- 
centrates. 


Step 4... An extraction unit was 
added for segregating the aromatics 
from the light and heavy reformate 
fractions 

Fig. | 
diagram of the refinery. 

Motor-Gasoline Blends 

As the octane-improvement proc- 
esses were added, there was an accom- 
panying change in gasoline yield based 
on crude oil. To obtain a more real- 
istic evaluation of the effects of in- 
creasing octane number, the entire 
refinery throughout and the process- 
ing capacities of individual units were 
adjusted so that the total 
production following installation of 
the facilities of each of the four steps 
was equal to that of the base case 

In addition, each gasoline pool was 
further adjusted to a constant 10-lb 
Reid vapor pressure (R.v.p.) by either 
the removal of mixed butanes or the 
addition of purchased n-butane. Final- 
ly, each constant-R.v.p.-constant-vol- 
ume gasoline pool was arbitrarily di- 
vided into premium and regular grades 
in 30:70 and 40:60 volume ratios by 
appropriate blending of the various 
refinery streams. 

These ratios were selected to bracket 
the current 31:69 ratio of premium to 
regular-gasoline sales and an antici- 
pated upward trend on this ratio as 
requirements increase in the 


presents a simplified flow 


gasoline 


octane 
future 
Gasoline characteristics . . . The oc- 
tane and distillation characteristics of 
all the components produced in the 
various situations considered were 
known, and the corresponding values 
were calculated for the total pools 
When the total pools were divided 
into 30 per cent premium and 70 per 
cent regular grades, the research and 
motor octane numbers of the regular 
pools were allowed to increase grad- 


i3s 


High-performance cars of 1960 may require 110 re- 
search octane. A 50,000-bbI. per day refinery to make 
such octane might cost $64,000,000 or some 39 per cent 
greater than today’s base refinery. 


from the base through Step 4 
98.0 to 99.5 and from 86.0 to 
respectively. 

In the division of the pools into 
40 per cent premium and 60 per cent 
regular grades, the research and mo- 
tor octane values of the regular grades 
were maintained constant at 98.0 and 
86.0, respectively, to permit produc- 
tion of the same quality premium 
fuels as were produced with the 30:70 
ratio of premium-to-regular fuel divi- 


uaily 
from 
87.5, 


TABLE 


Step No.— 
Gasoline volume, bbl. per calendar day 
Total pool 
Regular pool (70 per cent) 
Premium pool (30 per cent) 


Total pool quality 
Reid vapor pressure, Ib. (adjusted) 
A.S.T.M. distillation, °F 
Per cent evaporated at 158° F 
50 per cent evaporated 
90 per cent evaporated 
Warmup-demerit rating 
A.S.T.M.* octane number (D 908 
research method) 
With the addition of 3 ml 
per gal. 
A.S.T.M. octane number (D 357, 
motor method) 
With the addition of 3 ml 
per gal 
Sensitivity 


TEI 


Regular pool quality 
Reid vapor pressure, Ib 
A.S.T.M. distillation, °F 
Per cent evaporated at 158° F 
SO per cent evaporated 
90 per cent evaporated 
Warmup-demerit rating 
4.S.T.M. octane number (D 908, re 
search method) 
With the addition of 3 ml 
per gal. 
A.S.T.M. octane number (D 357, 
tor method) 
With the addition of 3 ml. T 
per gal 


Sensitivity 


Premium pool quality 
Reid vapor pressure, Ib 
A.S.T.M. distillation, °F 
Per cent evaporated at 158° I 
50 per cent evaporated 
90 per cent evaporated 
Warmup-demerit rating 


A.S.T.M. octane number (D908, re 
search method) 
With the addition of 3 
per gal. 
A.S.T.M. octane number (D 357, mo- 
tor method) 
With the addition of 3 ml 
per gal. 
Sensitivity 


ml. TEI 


TEL 


*Octane numbers above 100 by the Wiese formula, octane number 


I—GASOLINE-QUALITY 


sion. In all cases the volatility char- 
acteristics of the regular grades were 
maintained constant. 

The volatilities and octane qualities 
of the total, premium, and regular 
fuels for the 30:70 and 40:60 divi- 
sions are presented in Tables | and 2, 
respectively. It was found that all of 
the regular and premium fuels repre- 
sented practical blends which could 
be produced in the refinery facilities 
employed. 


DATA 


Base l 


102.0 
8.8 


86.6 
11.4 


$8.6 
13.8 
PN — 100 
100 ——__—, 
3 
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Volatility and octane qualities of 
the total, regular, and premium fuels 
for each of the steps shown in Table 


2 are summarized as follows 


Per cent 
R.v.p 
Pool and step (Ib.) at 158° F 
Total pool 
Base 10 
Step 4 10 
Regular pool (60 per 
cent) 
All steps 
Premium pool (40 
per cent) 
Base 
Step 4 


*Octane numbers above 100 


TABLE 


Step No 
Gasoline volume bbl. per calendar day 
Total pool 
Regular pool (60 per cent) 
Premium pool (40 per cent) 


Total pool quality 

Reid vapor pressure, lb. (adjusted) 
A .S.T.M. distillation, °F 

Per cent evaporated at 158° | 

SOQ per cent evaporated 
90 per cent evaporated 


Warmup-demerit rating 


4.S.T.M.* 
research method) 
With the addition of 3 ml. TEI 
per gal 
A S.T.M. oct 
motor method) 
With the addition of 3 mi. TEI 
per gal 


Sensitivity 


octane number (D 908 


ine number ‘(D 357 


Regular pool quality 
Reid vapor pressure, Ib 
4. S.T.M. distillation F 
Per cent evaporated at 158° fF 
sO per cent ev aporated 
90 per cent evaporated 


Warmup-demerit rating 


\.S.T.M. octane (D 908 


method 


number 
search 
With the 
per gal 
,.S5.T.M 
tor method) 
With the addition of 


per gal 


addit 


octane number 


Sensitivity 


Premium pool quality 
Reid vapor pressure, Ib 


\.S.T.M. distillation, °T 


Per cent evaporated at 


per cent evaporated 
90 per cent evaporated 


Warmup-demerit rating 


\S.T.M (D 9OR 
search 
With the 
per gal 
4.S.T.M. octane number (D 357 
tor method) 
With the addition of 3 ml 
per gal 
Sensitivity 


octane number 
method) 


iddition of 3 mil. TEI 


evaporated War mup 
demerit 


2—G ASOLINE-QUALITY 
Base 1 2 


Octane increase . . . The cumulative 
effect of the octane-improvement proc- 
esses is to upgrade the research oc- 


4.S.T.M.* octane number with 
the addition of 3 ml 
TEL per gal 


Research Motor Sensitivity 
98.0 


102.5 


86.2 
90.3 


the Wiese formula, octane number 


3 


DATA 


103.5 104.3 
$9 65 


PN — 100 


*Octane numbers above 100 by the Wiese formula, octane number 100 — 


3 


tane number of the total pool from 
98.0 to 102.5 and that of the premium 
pool from 98 to 110.8. The research 
octane number of the Step 4 premium 
grade is equivalent to the value fore- 
casted for 12:1 compression-ratio cars. 

As shown in the Table 2 summary, 
the warmup demerits for the premium 
fuels increased significantly in going 
from the base case to Step 4. Except 
for this, the study indicates that in- 
stallation of currently available proc- 
esses, coupled with operation at high- 
severity levels, may well answer the 
needs of the refiners to meet future 
required octane qualities up to this 
point. 

In recent years, trends in engine 
design have resulted in an increase in 
the speed of knock, and motor octane 
ratings relative to research octane rat- 
ings have become greater factors in 
road-octane performance. As a result, 
it may become increasingly important 
to maintain the sensitivity of the gaso- 
lines at a value of 10 or less in the 
future. 

As anticipated, premium-fuel sensi- 
tivity increased when reforming sever- 
ity was increased (11.4 to 13.8; Step 
| over base), and then decreased sig- 
nificantly as alkylation was added. 
Sensitivity following Step 4 was 
only 6.5. 


Alkylate use . . . It should be em- 
phasized that Step 4 represents utiliza- 
tion of a large amount of alkylate in 
motor gasoline relative to normal re- 
finery practices. For example, the 
target research octane quality of 110 
can be met without the use of al- 
kylate, as shown in Table 3. In this 
case, the use of a large amount of 
aromatics resulted in the sensitivity 
of 10.0. On this basis it would be 
questionable for car manufacturers to 
rely upon a sensitivity of less than 10. 

The vapor-lock and warmup char- 
acteristics of a fuel are known to be 
influenced by its R.v.p. and distillation 
characteristics. The vapor - locking 
tendencies of a fuel are often char- 
acterized by its vapor pressure and 
the percentage evaporated at 158° F. 
All of the fuels in Table 2 are reason- 
ably similar and are satisfactory from 
the standpoint of vapor lock. 

The warmup characteristics of a 
gasoline are controlled primarily by 
mid and backend volatilities. Moore, 
Young, and Toulmin have correlated 
warmup performance with ambient 
temperature and the 50 per cent and 
90 per cent evaporation temperatures 
of the fuel.!? This correlation was 
employed to obtain the warmup-de- 
merit ratings shown in Tables 1, 2, 

and 5. 

Fuels with high 50 per cent and 90 
per cent distillation temperatures ex- 
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TABLE 3—OCTANE-QUALITY 


cent by volume 


and Ci.) 


Component composition 
Light isoparaffins (C., ¢ 
Mixed alkylate 
Purified aromatics (toluene 


per 


xylene, and ¢ 


Inspection data 
Reid vapor pressure, |b 
A.S.T.M. distillation, °T 
Per cent evaporated at 158° | 
SO per cent evaporated 
90 per cent evaporated 
Warmup-demerit rating 
\.S.T.M.* octane (D 908 
method) 
With the addition of 3 
4.S.T.M. octane number 
method) 
With the addition of 
Sensitivity 


number 


ml. TEI 
(D 357 


per gal 
motor 


ml. TEL per gal 


*Octane numbers above 100 by the Wiese 


hibit poor warmup characteristics and, 
consequently, have the highest demerit 
ratings. It is important to note that 
the warmup-demerit rating of the pre- 
mium fuels increased from 2.0 to 4.2 
for the base case over Step 4 (Table 1) 
and from 2.4 to 3.7 for the base case 
over Step 4 (Table 2) 

rhe rapid rise in demerit rating was 
experienced as the concentration of 
the high-boiling, high-octane alkylates 
and aromatics was increased. This em- 
phasizes the fact that the warmup 
problem will likely gain in importance 
as the octane levels continue to rise 


Octane-Improvement Costs 


It was estimated that the base re- 
finery would cost $46,000,000, or ap 
proximately $920 per daily barrel of 
crude-oil charging capacity; this fig- 
ure is believed to be within the range 
of costs of constructing such a refin- 
ery today. Estimates of investments 
for integrating the processing facilities 
for each step considered 
would be expected to vary substantial- 
ly, depending upon the existing situa- 
tion and the expected ultimate situa- 


successive 


tion 

Accordingly, a single estimate was 
prepared, covering the cost of a new 
refinery containing all of the facilities 
through Step 4. This investment would 
be on the order of $64,000,000, which 
is some 39 per cent greater than that 
for the base refinery, for the same 
motor-gasoline production but of the 
higher octane quality 

Operating costs and product values 
were selected as being reasonably typt- 
cal of the assumed situations. In or- 
der to obtain an indication of the 
cost of octane improvement, refinery 
realizations on all products except 
premium gasoline were held constant 
Raw-stock costs, operating costs, and 
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DATA OF EXPERIMENTAL 


research 


BLENDS 


Blend No. |! Blend No. 2 Blend No. 3 


4? 


20 
38 


formula, octane number 


product values for the base case and 
for completion of Step 4 facilities are 
presented in Table 4 

The results presented in Table 2 and 
Table 4 for the base and Step 4 are 
summarized as follows 


Premium gasolines 

Qualities 
A.S.T.M.* 
With the 


(D 908 


mi. TEI 


octane number 

addition of 3 

4.S.T.M.* octane number (D 357 
With the addition of 3 mi. TEI 


Manufacturing cost, cents per gal 


per 
motor 
per 


Octane improv ement costs 


Research above base, cents per research 


research 


octane-number 


The inclusion of all the 
ment processes in Step | through Step 
4 effected an increase in the research 
and motor octane numbers of 12.8 and 
17.7, respectively, for an added cost 
of 6.1 cents per gal. This is equiv- 
alent to research octane-number barrel 
and motor octane-number barrel im- 
provement of 19.9 and 
14.4 cents, 

The 


improv e- 


costs cents 
respect ively 

be consid- 
as each was 


difference 


are not to 
additive, inasmuch 
calculated from the 
(6.1 cents per gal.) in manufactur- 
ing cost. It can be observed in Table 
2 that all of the added processes con- 
tributed almost equally to the rise in 
the research number of the 
premium pool; however, the motor 
octane increase was gained primarily 
through the use of alkylate 

If the sensitivity of 
tinues to exhibit an 
fluence on its road-octane rating, re- 
finers will continue to examine all 
processes from the standpoint of both 
types of octane - improvement costs 
The study indicates that obtaining fur- 
ther increases in octane quality will 


costs 
ered 
same 


octane 


con- 
in- 


a fuel 


important 


method) 
gal 
method) 
gal 


bbl 


Motor above base, cents per motor octane-number bbl 


*Octane numbers above 100 by 


TABLE 4—MATERIAL BALANCE, 
Base 

Bbl 

calendar 
day 


per 

Cents per 
gallon 

Raw stocks and 
degration costs 

Crude 

n-Butane 


Isobutane 


oil 


Gas (or equivalent 
fuel)? 

L.P.G. (Cs) 

Mixed Ca.’'s 

Kerosine 

Heating oil 

Coket 

Gasoline, 


3,104 
*1,369 
*1,982 
*7,300 
544 
*966 
7827 
2.024 
*11,892 


at 
regular *i 
Loss 

Gasoline, premium§ 


Net costs 
Operating costs 
Premium gasoline 
Total investment 
millions of 


in 
dollars 


Fuel-gas value, at 15 
by difference 


*Credits 
$Costs established 
premium gasoline 


4s 


the Wiese 


cents per million B.t.u 
shown previously 


formula, octane number 


ECONOMICS, AND INVESTMENTS 


Step 4 


Bbl. per 
calendar 


> per > per 


calendar Cents pe calendar 


day day gallon day 


*). 109 


*1,952 


ol 
21 
*) 343 
93,644 


*7.651 
*7,524 


*900 


24,1 
1 


*17,837 
9% 


*11,892 


1,216 


$6,504 


9? 745 


64 


$11 


credits 


tCoke value, at 


or 


per ton 


costs excluding 


"Net 
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become much more difficult and con- 
siderably more expensive 


Aviation gasoline . . . Many refineries 
have commitments to supply aviation 
gasoline as well as two or more grades 
of motor gasoline. An analysis was 
made to determine the quality effect 
on the premium motor-gasoline pool, 
if sufficient components were first 
made available for the production of 
10 per cent of Grade 115/145 avia- 
tion fuel. The remaining pool, after 
a readjustment to 10-lb. R.v.p., was 
then divided into 40 per cent premium 
and 60 per cent regular-grade motor 
fuels. 

Table 5 presents the distillation and 
octane qualities obtained for Step 2, 
Step 3, and Step 4 These data may be 
compared with the data from Table 


> 


as follows 


sales 


Step No 
Average gasoline 
Premium fuels 
A.S.T.M.* octane 
research method) 
With the addition of 3 mil 
per gal 
4\.S.T.M.* octane number (D 35 
motor method) 
With the addition of 3 ml 
per gal 
Sensitivity 
\.S.T.M 


SO per 


number (D 908 


TEl 


distillation, °F 
cent evaporated 


*Octane numbers above 


TABLE 5—EFFECT OF PRODUCING 


Step No 

Total gasoline-pool volume 
Regular 
Premium 

Aviation Grade 


bbl. per calendar 


115/145 
Aviation Grade 115/145 quality 
Reid vapor pressure, Ib 
4.S5.T.M. distillation, °F 
Per cent evaporated at 158° I 
50 per cent evaporated 
90 per cent evaporated 


Warmup-demerit rating 


4\.S.T.M.* octane number (D 908 
With the addition of 3 ml. TEI 
4.S.T.M.* octane number (D 357 
With the addition of 3 mi. TEI 
Sensitivity 


per gal 


per gal 


Regular pool quality 


Premium pool quality 
Reid vapor pressure, Ib 
A.S.T.M. distillation, °F 
Per cent evaporated at 158° F 
50 per cent evaporated 
90 per cent evaporated 
Warmup-demerit rating 


4.S.T.M.* 
With the addition of 3 mi. TEI 
A.S.T.M.* octane number (D 35 
With the addition of 3 mi. TEI 
Sensitivity 


per gal 


per gal 


*Octane numbers above 100 by the Wiese formula 


The same quality as shown in Table 2 


MAY 20, 1957 


100 by the Wiese formula 


10 PER CENT 


TABLE 6—EFFECT OF 


Per cent by octane number 
volume of 
total pool 


> 


Three-grade—Step 2 
First grade 
Second grade 
Third grade 


14 
14 


SU 


Two-grade—Step 4 
Premium 


Regular 


*Octane numbers above 100 by the Wiese formula 


As would be expected, losses in re- 
search octane (1.8 to 2.5), motor oc- 
tane (4.4 to 6.6), and midvolatility (6 
to 10° F.) and substantial increases 





— Per cent — 
3 ‘ 


0 10 


110.8 108.3 


104.3 
6.45 


228 238 


PN — 100 


octane number 100 


4 


AVIATION GASOLINE 
2 3 
SS 
— 
—10,628 — 
—2.973 — 


day 


research method) 


. motor method) 


octane number (D 908, research method) 


7, motor method) 


octane number 100 


THREE-GRADE-SYSTEM GASOLINE MARKETING 


With the addition of 3 ml 


TEL per gal 





A.S.T.M.* 
octane number 
(D 357 
motor method) 


A.S.T.M.* 


(D 908 re- 
search method) 


R.v.p 
(Ib.) 


110.8 101 10 
102.4 89 10 
98.0 86 10 


110.8 10 
98.0 10 


PN — 100 


octane number 100 


in sensitivity (2.6 to 4.1) occurred 
when alkylate was removed to pro- 
duce aviation fuel. These data serve 
to emphasize again that future pre- 
mium gasolines may well have sensi- 
tivities above 10, if the production of 
aviation gasoline remains at substantial 
levels. 


Three-grade system . . . A number of 
gasoline manufacturers are currently 
marketing three grades of motor fuel 
while others are continuing to market 
only two grades. To show the effect 
of employing a three-grade system, the 
total gasoline pool of Step 2 was 
divided into three grades according to 
the percentage figures shown in 
Table 6. 

The research octane numbers of the 
first and third grades were fixed, and 
the second grade was then calculated 
by the difference. The research octane 
number of the first and third-grade 
fuels purposely were selected to be 
identical to the premium and regular 
grades of Step 4 in Table 2 

It should be noted that by dividing 
the Step 2 pool into three grades, a 
manufacturer could satisfy essentially 
the same percentage of high and low- 
compression - ratio cars as the two- 
grade system of Step 4, without a sub- 
stantial additional refinery investment 
for facilities such as isomerization and 
extraction of catalytic reformates. 
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Upgrading the C; and G Paraffins 


... by the Penex process for hydroisomerization 


@ Catalyst replacement costs are sharply reduced 


@ Plant corrosion problems are essentially eliminated 


by D. H. Belden,* V. Haensel,* W. G. Starnes, and R. C. Zabor?; 


Y 1960 the C,; and Cg, paraffins 
from crude oil and natural 
line will amount to more than 

000 bbl. per day in the United States 
and will compose 20 per cent of the 
total motor-gasoline pool (Table 1) 
\ substantial ther 
quality by isomerization will marked- 
ly affect the over-all octane-barrel pic 


gaso- 


1.000,- 


improv ement in 


ture 

The Penex process for 
hydroisomerization operates at a high 
conversion per pass, with 55 to 60 
per cent of isopentane appearing in 
effluent at a volumetric 
of over 99 per 


n-pentane 


the reactor 
reaction efficiency 
cent 

A plant which processes 2,000 bbl 
per stream day of 93-leaded-octane- 
number feed containing 40 per cent 
of isopentane costs approximately 
$800,000, and it produces 1,985 bbl 
per stream day of product containing 
95 per cent of isopentane and having 


a leaded octane number of 105 


Hexanes . . . Isomerization of hexane 
fractions by the Penex process is com 
plicated by the larger number of par 
affin types and the presence of cyclics 


Des Plaines 
Development 


*Universal Oil Products Co 
Il., and Gulf Research & 
Co., Pittsburgh. Paper presented at a ses 
sion on Isomerization and Reforming dur 
meeting of the American 
Division of Refining 

under the original 


midyear 
Petroleum Institute's 
Philadelphia, May 16 


title Hydroisomerization by the 


ing the 


Penex 


Process 


I—POTENTIAL Cs 
AND NATURAI 


rABLE 


Crude-oil consumption 
Natural-gasoline consumption 


Cs and Ce paraffins from crude oil 
(5.5 per cent) 
and Ce paraffins from natural gasoline 


(60 per cent) 


Total virgin Cs and C.» paraffins 


and ¢€ fractions from 
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catalytic reforming 


EQUILIBRIUM COMPOSITION ; MOL PER CENT 


@ iSOPENTANE 
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AZ 44 (1947) 
AP! 44 (1952) 
| EXPERIMENTAL 














T 








600 


800 


TEMPERATURE, * F 


EQUILIBRIUM COMPOSITION 


Fig. 1. 

in most commercially prepared C, 
fractions. 

Nevertheless, a 

grading of C, fractions is achieved by 

boost of 


be ex- 


considerable up- 


once-through processing. A 
10 to 13 leaded numbers can 
pected from such an operation, with 
volumetric yields of 97 to 98 per 
cent 

By the application of partial or total 
recycle operation, through the use of 


fractionation, to separate the less de- 


AND Ce PARAFFINS AVAILABLE FROM CRUDE Ol 
GASOLINE 


(ESTIMATED FOR 1960) 
Barrels per day 
Rest of Total 
I ree World Free World 


8,400,000 18,700,000 


United States 


10,300,000 


960.000 200.000 1 160.000 


565 000 460.000 1.025.000 


575.000 120,000 695,000 


S80 00K 1,720,000 


1.140.000 


280.000 230,000 $10,000 


of the n-pentane and isopentane 


system. 


sirable compounds from those of high 
quality, it is possible to achieve a 
boost of 15 to 20 octane numbers 


For selected cases, economies can 
be effected by simultaneous 
ing the C; and C, fractions, although 
slightly lower over-all yields are ob- 


conditions 


process- 


tained because 
are not maintained at optimum values 


mate- 


operating 


for each of the two classes of 
rials present 
Indicative of the with 
this development is _ being 
fact that a 
ranging in 
capacity 35,000 bbl 


per day of reactor charge, are in vari- 


importance 
which 
refiners is the 
Penex units, 
2.000 to 


viewed by 
number of 
from 


ous stages of design and construction 


Several processes studied . . . As a re- 
sult of the potential importance of the 
upgrading of these fractions, numer- 
ous processing methods were initially 
considered. These aromati- 
dehydrogenation to olefins, 


included 


zation, 
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JOURNAT 


MAY 20, 


and isomerization 
to isoparaffins. Be- 
cause of their low 
molecular weight, 
these C, and Cx par- 
affins are not amen- 
able to upgrading by 
aromatization. Oc- 
tane-number im- 
provement of these 
paraffins can _ be 
achieved by dehy 
drogenation to ole- 
fins; however, proc- 
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studies of this CHARGE 
method indicate that 

high yield losses and 

frequent regenera- 

tions encoun- 

tered. 


ess 





are 


the 


process- 


In addition, 


use of this 


ing method would 
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rating, lower the 
lead susceptibility, 
and add to the in- 
instability of the gasoline pool by in- 
creasing its olefine content. On the 
other hand, isomerization of the 
sraight - chain components of _ these 
fractions is an ideal mechanism for 
upgrading. Isomerization increases the 
research octane number, improves the 
road performance, and augments the 
stability of the gasoline pool 

Hydroisomerization, i.c., 
tion in the presence of hydrogen with 
solid, dual-function an 
ideal method of achieving the upgrad- 
ing of the C, and Cy, paraffins. Main- 
tenance of a hydrogen atmosphere in 
the presence of the hydrogenation 
components of such catalysts insures 
long catalyst life. Such 
eliminates polymer and sludge forma- 
tion which plays an important role in 
deactivation of other catalyst systems 


isomeriza- 


catalysts, 1s 


operation 


— 


PROCESS FLOW for the Penex process is shown in this simplified diagram. 


As a result of this long life, cata- 
lyst replacement costs are drastically 
reduced. Furthermore, plant corro- 
sion problems and the accompanying 
high maintenance costs are essentially 
eliminated by this technique. 


Equilibrium picture . . . Because isom- 
erization involves principally only 
one reaction path, it is important to 
the prevailing equilibrium 
picture. In this way it is possible to 
determine the ultimate conversion to 
the desired isomers which can be ob- 
tained in each pass through the re- 
action zone. Fig. | gives the experi- 
mental equilibrium composition of 
isopentane and n-pentane at various 
reaction temperatures. 

In the region of commercial inter- 


establish 


est, isopentane contents of 60 to 64 


COMPOSITION OF Cae FRACTION AT REACTOR 





@SOvUTLET INCREASING PER CENT |SOPENTANE 


—— 








JEQUILIBRIUM| 


—_—__++—__ 


Dccmmmees 











INCREASING 
SPACE VELOCITY 
CURVES 


a =... 














i 





INCREASING REACTION —>P 
TEMPERATURE 


PROCESS VARIABLE CORRELATION of temperature, space velocity, product 
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Fig. 2. 


Fig. 3. 


per cent can be expected. Fig. | also 
compares the experimental results with 
both the 1947 and 1952 A.P.I. Proj- 
ect 44 data, plotted on a neopentane- 
free basis and derived from thermo- 
dynamic properties The experimental 
isopentane content at equilibrium is 
5 to 7 per cent below that of the more 
recent A.P.I. figures. 

It should be mentioned that neo- 
pentane is absent in the reaction prod- 
ucts; this is consistent with established 
mechanisms for the isomerization re- 
action. Equilibrium limited conver- 
sions and similar deviations from the 
thermodynamically predicted equilib- 
rium distribution have also been ob- 
served experimentally in the n-hexane- 
isohexane system. 


High conversions . . . Because of the 
equilibrium conditions which prevail 
for C; and Cy, isomerization, complete 
conversion to the desired isomers can- 
not be accomplished in a single pass. 
Where maximum upgrading of the C, 
and Cy, fractions is desired, fraction- 
ation must be used to obtain lower- 
boiling, high-quality isomers for gas- 
oline blending and to provide higher- 
boiling low-quality isomers for recy- 
cle to the hydroisomerization reactor. 

Inasmuch as the fractionation 
equipment is a major element in plant 
and operating costs, the amount of 
material to be processed under re- 
cycle operation must be minimized, 
making it essential to operate at the 
highest possible conversion per pass. 

To accomplish this aim requires the 
selection of operating conditions and 
a catalyst which result in the follow- 
ing: (1) a high activity, to permit equi- 
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ium lower temper- 
itures where the equilibrium is more 
favorable; (2) a high selectivity at these 
that yield 

and (3) 


conversions al 


high conversion levels, so 


losses are not encountered 
long catalyst life, to permit continu- 
ous operation for extended periods of 
time 


Process possibilities . . . In the Penex 


TABLE 2—Cs PENEX HYDROCARBON 
YIELDS AND HYDROCARBON 
REQUIREMENTS 


ption based or 


bb 


production, per 


1-pentane consumed 


fficiency, mole per 


FABLE 3—Cs 


ponents, bbl per day 


( ind lighter (pentane 


PENEX 


NUMBERS and boiling points of the Cs and Ce hydrocarbons. Fig. 4. 


process, equilibrium conversion of 
straight to branched chain paraffins 
can be obtained at temperatures sev- 
eral hundred degrees lower than those 
used in catalytic reforming, and at liq- 
uid velocities as high as 50 volumes 
of charge per hour per volume of 
catalyst 

The experimentally 
tionship between space velocity, tem- 


derived rela- 
perature, and conversion is shown in 
Fig From these data it is possible 
to adjust the space velocity so as to 
the maximum yield of 
products in an acceptable range of op- 
erating temperature. That the proc- 
ess is selective is indicated by the fact 
that efficiencies of 97 to 99 per cent 
(depending on the charge stock) can 
be obtained 

That catalyst life 
ichieved has been assured by provid- 
ing the proper hydrogen-hydrocarbon 


give desired 


long can be 


atmosphere and the catalytic ingre- 
which efficiently prevent the 
formation of high-boiling deposits and 
In this way, long life 
it substantially constant activity lev- 
els can be expected commercially, 
ind has been obtained in bench-scale 
and pilot-plant aging studies 


dients 


coke precursor s 


rYPICAI 


—-- Deisopentanizer——— 
Overhead 
product 


Net fresh 
feed 


Column 
feed 


Although commercial interest is 
primarily centered on the upgrading 
of C. and Cy, fractions, similar results 
are obtained when the hydroisomer- 
ization technique is applied to C,, C;, 
and higher-boiling fractions 


Pentane Isomerization 


Pentane hydroisomerization usually 
processing at only one 
verity level. This level corresponds 
to that combination which 
a Close approach to isomerization equi- 
librium without appreciable side re- 


involves se- 


results in 


actions. 

The investment and operating costs 
are low. Low hydrogen-hydrocarbon 
ratio results in a comparatively small 
cost for gas compression and circula- 
tion, low temperatures permit the sub- 
stitution of less costly alloy equipment, 
and the high space velocity means a 
smaller investment in catalyst inven- 
tory. 

By applying the experience gained 
from the operation of Platformers to 
the hydroisomerization process, and 
by confirming these predictions with 
extensive laboratory and _pilot-plant 
investigations, it is expected that 
Penex catalyst will have an extremely 
long life. In the case of pentane isom- 
erization, catalyst life well in excess 
of 100 bbl. of reactor feed per pound 
ot catalyst iS anticipated 


High yields . . . Table 2 shows the ex- 
pected yields. The hydrogen consump- 
tion comprises mainly the amount re- 
quired to satisfy solution losses which 
occur in the high-pressure receiver. It 
is noteworthy that the process is ex- 
tremely efficient in its conversion of 
n-pentane to isopentane, in that a vol- 
umetric yield of 99 per cent, based on 
the n-pentane consumed, can be ex- 
pected. 

Shown in Table 3 is a sum- 
mary for a C; Penex unit charging 
2,000 bbl. per day of total fresh feed. 
In this example the 2,000-bbl. per day 
fresh-feed stream with an isopentane 
content of 40 per cent 1s converted to 
1,985 bbl. per day of product 
taining 95 per cent of isopentane, 
an equivalent pentane 
products of only 15 bbl. per day 

For gasoline purposes, the fraction 


vield 


con- 
with 
light 


loss to 
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Reactor 
separator 
liquid 


Stabilizer 
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Bottoms to 
reactor 
15 
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1,885 1,290 
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lsopentane 
tane 075 
1,985 
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(D 908, Research method) 
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has been upgraded from 93 to 105 
leaded research octane number 


Flow pattern . . . A simplified flow 
diagram for a C, Penex unit is shown 
in Fig. 3. The n-pentane concentrate 
in admixture with hydrogen is heated 
and charged to the hydroisomeriza- 
tion reactor. The effluent, 
after heat exchange, enters a separator 
from which the hydrogen is removed 
and recycled. The liquid product is 
then stabilized for rejection of a small 
amount of butane and lighter products 


reactor 


as well as dissolved hydrogen 

The stabilized liquid, containing 
close to an equilibrium concentration 
of isopentane (55 to 60 per cent), is 
fed back to the deisopentanizer for 
separation into the desired 95 per cent 
isopentane product and unconverted 
n-pentane 

It is important to 
most virgin C,; fractions 
to 45 per cent of isopentane. Inasmuch 


point out that 
contain 35 


as equilibrium considerations limit the 


TABLE 4—Cs PENEX OPERATING AND 


INVESTMENT COSTS 


Basis, bbl. per day 
Net fresh feed (40 per cent 
of isopentane) 
Reactor 
Isopentane product (95 
per cent) 


combined feed 


1.985 


Dollars 
per day 


Cents 
per bbl 


Operating costs ° 


Labor and supervision 85 


Utilities 
Maintenance, taxes, and 
msurance 


Catalyst replacement 


Total 
Investment cost $870.00 
($410 per bbl.) 
of cata 


*Exclusive of royalty Exclusive 


lyst charge 
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Components, per cent by volume 
Cyclopentane 
2,2-Dimethylbutane 
2,3-Dimethylbutane 
2-Methylpentane 
}-Methylpentane 

n-Hexane 

Methylcyclopentane 
Dimethylpentanes 
Cyclohexane 


Benzene 


Total 


C. cyclics, per cent by volume 


4.$.T.M. octane number (D 908 


od), with addition of 3 ml. TEL per gal. 
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reactor effluent to an isopentane con- 
tent of approximately 60 per cent, 
once-through processing without at 
least deisopentanization of the virgin 
pentane fraction will effect only a 
minor boost in the octane number of 
the final blended product stream 

In addition, the refinery pentane 
feed stock may contain impurities 
which, in some cases, will require 
that special provisions be made for 
their control or elimination for opti- 
mum isomerization results. For exam- 
ple, a drag stream can be removed 
from the bottom of the deisopentan- 
izer to minimize the accumulation of 
C, and heavier hydrocarbons which 
may be present in the feed. 


Costs . . . The estimated operating 
and investment costs for a C, Penex 
unit processing 2,000 bbl. per day 
of total fresh feed (40 per cent of 
isopentane) are summarized in Table 
4. The utility costs are based on rates 
typical of the Gulf Coast area. Total 
operating costs amount to 30 
per barrel of fresh feed processed, and 
the investment cost is approximately 
$400 per barrel for units at this ca- 
pacity level 

This is very attractive when it is 
appreciated that the total pentane feed 
has been upgraded approximately 12 
leaded research octane numbers, at a 
liquid yield of 99 per cent 


cents 


Hexane Isomerization 


In the case of hexane isomerization 
the octane number of the product 
stream is intimately related to the 
extent of recycle and fractionation fa- 
cilities which are provided. The virgin 
hexane fractions which would be 
available from commercial fractiona- 
tion equipment will contain from 10 
to 20 per cent of C, cyclics. Under 
the conditions at which isomerization 
is carried out, these cyclic compounds 
will not be appreciably altered. 
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Table 5 gives analyses of a number 
of hexane fractions derived from do- 
mestic and foreign sources. The high- 
octane-number dimethylbutane _ iso- 
mers are present in low concentra- 
tions, usually less than 10 per cent. 
[he n-hexane content shows varia- 
tions from 23 to 44 per cent, which 
is reflected in the octane number of 
the total fraction. 

Fig. 4 shows the relationship which 
exists between the normal boiling 
points of the C,; and C, paraffins and 
naphthenes and their leaded research 
octane numbers. Clearly illustrated is 
the need for maximizing the produc- 
tion of the 2,2-dimethylbutane and 
2,3-dimethylbutane, at the expense of 
n-hexane and some of the methylpen- 
tanes, if the product is to have leaded 
octane numbers in the vicinity of 100. 

The proximity of the boiling points 
of 2,3-dimethylbutane and the meth- 
ylpentanes indicates the necessity for 
good fractionation facilities to obtain 
an effective separation of these com- 
pounds. It is also significant that the 
boiling points of methylcyclopentane 
and n-hexane are close; thus, in a re- 
cycle operation, good fractionation is 
required to remove Cy, cyclics from 
the reactor feed. 

Because cyclic hydrocarbons have 
high ‘octane numbers, their inclusion 
directly in the final product causes no 
deterioration in product quality. 


Flow patterns . . . In Fig. 5 are pre- 
sented three types of flows which 
might be utilized in the processing of 
hexane fractions. The selection of the 
one to be used in a particular situa- 
tion will, of course, be dictated by the 
extent of upgrading which can be eco- 
nomically justified. 

The simplest case is illustrated in 
Fig. 5a wherein a hexane with 
an 81 leaded octane number is proc- 
essed through a C, Penex reactor sec- 
and stabilized to the ¢ 
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tion reject 
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and lighter hydrocracked products, to 
yield: an isomerized fraction with a 
91 leaded octane number 

The basic case in Fig. Sb is similar 
to that in Fig. 5a, except for the fact 
that a deisohexanizer column has been 
inserted in the total stream in 
order to bypass the naturally occur- 
ring high-octane-number isomers pres- 
ent in the fresh feed around the re- 
actor section. Such a scheme will 
yield a product of approximately 94 
leaded octane number 

If a further lift in 
is desired, some recycling of the sta 
bilizer bottoms product of approxi- 
mately 91 octane 
number can be used to give an over 
all product blend of 96 research lead- 
ed octane number. In 
because total 
the C, cyclic content of the combined 
feed is kept from accumulating in the 
recycle circuit by bleeding off a pot 
tion of the stabilizer bottoms directly 
into total product 

Fig. Sc represents the case in which 


feed 


octane number 


research leaded 


this instance, 


recycle is not involved, 


a total product of 100 leaded octane 


number is obtained through the utili 


zation of total recycle operation. In 
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rYPES OF FLOWS which may be used in processing hexanes. 


100 F-! LEADED 











Fig. 5. 


ably low in n-hexane, have acceptably 
high octane numbers 

It should be pointed out that both 
the dehexanizer and deisohexanizer 
columns are making extremely diffi- 
cult separations and, therefore, must 
be equipped with an adequate number 
of trays and reflux facilities. 


Equilibrium .. . As in the case of Cs, 
the Cy, isomer distribution is governed 
by equilibrium considerations such 
that the paraffinic portion of the re- 
actor effluent will have essentially the 
same distribution, and hence the same 
octane number, regardless of the qual- 
ity of the reactor feed 

rhus, to achieve greatest upgrading 
of the Cy, fraction, one is faced with 
the necessity of removing the choice 
materials from the 
processing over the 
shown in Fig. 5b and Sc 

Hydrogen requirements in C, Penex 
are approximately the same as for ( 
processing, as indicated in Table 6 
The liquid volume yield of C,; and 
heavier reactor effluent is 97 to 98 
per cent of the 
characterizing the process as 
which a significant amount 
of upgrading while maintaining high 
liquid yields 

It is apparent, from the wide selec- 
flow which 


reactor feed be- 


fore catalyst, as 


reactor feed, again 
one 


achiev es 


schemes can be 
adapted to any particular 
that the plant and operating 
vary widely, depending largely upon 
the extent of upgrading accomplished 
The involved in the 
shown in Fig. 5b is quite similar to 
that developed for the 
Penex process previously discussed 
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Simultaneous Processing 


Where the streams to be processed 
are small in volume, and particularly 
where most of the upgrading is to be 
accomplished by the 
n-pentane to extinction, some econo- 


recycling of 


mies in plant cost can be effected by 
charging the n-pentane and total hex- 
ane fractions simultaneously to the 
same reaction system 

In this case the total (¢ 
in the reactor effluent is 
head in a depentanizer, and the n-pen- 
follow- 


appearing 
taken over- 
tane is recycled to the reactor 
ing deisopentanization. The total prod 
uct thus consists of isopentane plus 
the once-through isomerized hexanes 

Results of laboratory and pilot 
plant work indicate that the C; and 
C, fractions reacted to the same 
extent that they would be if processed 
Liquid yields are some- 


are 


separately 
what lower because the operating con- 
ditions cannot be maintained at op- 
timum values for each component, 
as can be done in separate processing 
End. 


schemes 
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What a USER thinks of 


AUTOMATIC DATA LOGGING 


by E. C. MacMullan 


HE Bayway refinery of Esso Stand- 
ard Oil Co. has had an automatic 

data logger in service successfully on 
a process unit for 2 years. The instal- 
lation, which is experimental, has 
been a testing ground for evaluating 
service factor, accuracy, and economic 
justification 

This work has shown that it is pos- 
sible to install equipment of this type 
in a refinery control room. The logger 
can be satisfactorily maintained by a 
refinery instrument mechanic with 
periodic help from the manufacturer's 
serviceman. The accuracy of the data 
produced is high enough to permit its 
use for process accounting 

Justification of logging equipment 
remains a problem, however. It does 
not appear probable that the operat- 
ing manpower on most refinery proc- 
ess units can be reduced by installa- 
tion of a data logger. Accounting sav- 
ings can be realized by the use of 
automatically logged data but the 
Saving is too small to justify the en- 
tire logger. 
reductions in 
can be 


control - room 
made if the 


with Esso Standard Oil Co., 
Paper presented at midyear 
American Petroleum Insti- 
tute’s Division of Refining, Philadelphia, 
May 15, under the original title, “A User's 
Appraisal of Automatic Data Logging.” 


Some 
instrumentation 

Author is 
Linden, N. J 
meeting of the 





"PROGRAMMER 





logger has provisions for single-point 
printout. However, this saving is also 
too small to justify the entire logger. 

There are places in a refinery where 
a data logger could be justified by 
a combination of these advantages but 
they are few. The addition of con- 
trol functions to a logger which could 
improve operation of the unit would 
expand the number of possible in- 
stallations. 


Equipment operation . . . The logging 
equipment is located in the control 
room of one of our polymerization 
units where it records 88 process vari- 
ables. These are temperatures, pres- 
sures, and flow rates. Instantaneous 
values of temperature and pressure 
and integrated flow rates are printed 
out on an hourly cycle. 

This cycle, however, can be adjusted 
to anywhere from once an hour to 
once every 5 minutes. A demand read- 
out can be taken between scheduled 
readouts by simply pressing a button. 
It takes about 3.5 minutes to print out 
the 88 points 

The operation of the equipment is 
best explained by reference to the 
block diagram shown in Fig. |. There 


REFINING 
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TIMER 


are three different input signals to 
this logger. They are: 

1. 3 to 15-psi. flow signal. 

2. 3 to 15-psi. pressure signal. 

3. Thermocouple temperature sig- 
nals. 

The air signals go first to an air-to- 
electromotive-force transducer. There 
are 38 of these air signals, each with 
a separate transducer. The flow sig- 
nals then are integrated while the pres- 
sure signals go directly to the master 
programer. Thermocouple inputs come 
directly from the field to the pro- 
gramer. The programing is done by 
a series of telephone-type stepping 
switches which select one point at a 
time for processing and printing. 

The signal to start a readout is sent 
from either the digital clock or the 
manual readout switch. Once such a 
signal is sent, the programer feeds one 
point at a time to a slide-wire po- 
tentiometer. After balancing, the shaft 
position of the potentiometer is con- 
verted into a digital signal which is 
transmitted to the typewriter. This 
process takes approximately 2 seconds. 

Although Fig. | is a_ simplified 
block diagram, it does show all the 
essential functions of the logger. It 
can be seen, therefore, that this logger 
is a relatively simple one. It was kept 
this way because it was the first logger 


READOUT 


THIS BLOCK DIAGRAM of automatic data logger shows all essential functions of logger. Fig. F. & P. automatic logger cabinet. 
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designed for continuous operation in 
a process plant. At the time it was 
designed, the practicability of some 
of the more complex logging func- 
tions was held in some doubt. 


Operational Experience 


One of the main reasons for the 
installation of this logger was to test 
its reliability in a continuous process 
unit. Therefore, the service factor and 
the type and amount of maintenance 
required were checked closely, par- 
ticularly during the first 6 months of 
operation. 

The first half of this period was 
devoted to “debugging” the equip- 
ment. For a period of 3 months fol- 
lowing this, a close check of service 
factor showed an average of only 8 
hours’ down time a month. This is 
almost 99 per cent service factor. 
Routine maintenance was provided by 
one of our regular instrument me- 
chanics; however, the manufacturer 
had a man available on a few hours’ 
notice for any troubles which our man 
was not equipped to handle. 

During this period maintenance 
time was estimated to be one-half a 
man-day per week. This included some 
preventive maintenance, notably the 
cleaning of relay contacts. This repre- 
sents optimum conditions. The service 
factor has not always been at this 


high level for the past year. Extended 
continuous service has brought to light 


weaknesses in some of the compo- 
nents. Inasmuch as there was no previ- 
ous experience available, some mate- 
rials were specified which were not 
suitable for this service. 

These components have been or are 
in the process of being replaced with 
better ones. It is felt that this high 
service factor can be reached again 
and maintained after these revisions 
are completed. 

Another important question which 
had to be answered by this logger 
was that of accuracy. The accuracy 
requirements were kept high, with the 
intention of eventually using the data 
for accounting purposes. It was found 
that temperature readouts agreed with 
the master temperature indicator with- 
in 2° F. over 98 per cent of the time. 

Integrated flow rates and pressure 
readings were checked and found to 
be accurate and reproducible within 
t¥2 per cent. Occasionally a dis- 
crepancy would develop between the 
logger and a flow recorder. This was 
caused by the practice of compensat- 
ing for drift in primary elements by 
zero adjusting the recorder. This prob- 
lem is being solved by a redesigned 
pressure comparator. 

This study has shown that it is 
practical to install equipment of such 
complexity in a continuous process 
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unit. We believe that it can be main- 
tained by our regular instruments me- 
chanic with periodic help from the 
manufacturer’s technicians. Further- 
more, the equipment can meet the 
accuracy specifications necessary for 
this service. 


Justification . . . This leads to the 
more fundamental question of justifi- 
cation. Granted that the equipment 
can do its job, is there any economic 
justification for installing it? Before 
attempting to answer this question, it 
should be mentioned again that this 
particular logger was the first to be 
installed on a process unit and it does 
not have some of the refinements 
found on subsequently installed equip- 
ment. These include scanning, moni- 
toring, offnormal printout, and other 
control aids. 


Therefore, this logger must be justi- 
fied primarily on the basis of replac- 
ing a hand-written log sheet with a 
typed log sheet. 

Loggers generally are expected to 
be justified by some or all of the fol- 
lowing advantages: 

1. Reduced operating manpower. 

2. Reduced accounting work load. 

3. Control-room investment credits. 

4. More accurate data. 

We have examined each of these 
potential advantages and tried to eval- 
uate them in light of our experience. 


1. Reduction in manpower . . . There 
is no doubt that a data logger reduces 
the work load on operating personnel. 
It is estimated that it would take half 
an hour to manually log the data now 
taken automatically. Without a logger 
this would be done only every 2 hours. 
This amounts to a saving of one- 
fourth of a shift man’s time. It is 
very difficult to say whether or not 
the logger has reduced the manning 
of the unit on this basis. 

In general, the limiting factor on 
manning is not work load but rather 
minimum safe manning during times 
of upset. It is conceivable that on 
some units the installation of a logger 
would be the deciding factor in per- 
mitting the reduction of manning by 
a full shift man. This would most 
likely occur on large units, with many 
points to be logged. To date, however, 
an automatic data logger is difficult 
to justify on process manpower sav- 
ings alone in a petroleum refinery. 


2. Reduction in accounting . . . This 
is a real but minor benefit, realized 
by replacing the hand planimetering 
of charts with integrated logger flow 
rates. The maximum saving for a single 
logger is one-fourth of an account's 


time. For this to be fully realized 
the logger should present flow rates 
integrated over a 24-hour period. This 
is not the case with the logger dis- 
cussed here. It presents hourly in- 
tegrated flow rates and the time to 
total these is not much less than the 
time required to planimeter and cal- 
culate them. 

A further objection to use of this 
logger for accounting is the practice 
already mentioned, of compensating 
for drift in the primary element by 
zero adjusting the recorder. This 
causes a discrepancy to appear be- 
tween the recorder and logger. Design 
changes are under way which will 
change the integration to a 24-hour 
period and which will permit zero 
adjustment of the logger to bring it 
into agreement with the recorder. 

This will permit full utilization of 
the logger for accounting. In general, 
the accounting savings are sufficient 
to justifying the incremental cost of 
the integrators if the logger is justified 
in some other manner. 


3. Control-room credits . . . A thor- 
ough check was made to see if the 
number of recording instruments on 
the control panel could have been re- 
duced in view of the knowledge we 
now have of the reliability of the 
logger. It was found that 25 per cent 
of the logged points are remote con- 
trollers which cannot be replaced. 
Temperature points account for 55 per 
cent more and these are located in 
master indicators which occupy only 
5 per cent of the panel area. 

This leaves only a few instruments 
whose replacement can even be con- 
sidered. Most of these were ruled out 
because a trend record consid- 
ered necessary at least part of the 
time, generally on startups. Two multi- 
point recorders could have been elimi- 
nated after certain slight modifications 
to the logger. This would have meant 
an investment credit of approximate- 
ly $2,000. 


was 


4. More accurate data .. . This is the 
most difficult of all benefits to eval- 
uate. Nevertheless, these are real ad- 
vantages and their worth depends 
solely on the process in question. Un- 
der this heading comes the fact that 
a logger readout represents essentially 
simultaneous data. With a pencil log, 
the data represents a span of from 
30 minutes to an hour. 

Another consideration is that data 
is recorded during upsets when there 
is no chance to log data by hand. Still 
another factor is that the data is un- 
biased. These advantages in our log- 
ging system are appreciated, even if 
there is no way at this time of evaluat- 
ing them economically. End. 
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Working Partners 
for the 


Petroleum Industry 


by 


In refineries everywhere there are CB&I storage and process- 
ing vessels designed, fabricated and erected for operation 
under a wide range of vacuum, pressure and temperature con- 
ditions. These CB&I “‘working partners’”’ are all built under 
the most rigid standards of craftsmanship to provide the 
petroleum industry with structures that meet their constant 
demand for progress and perfection. 

When you plan refinery structures, plan with CB&I, spe- 
cialists in tanks and steel plate structures for over 65 years. 
Write our nearest office for further information. 


Chicago Bridge & Iron Company 


Atlanta © Birmingham * Boston © Chicago © Cleveland © Detroit * Houston 
New York * Philadelphia * Pittsburgh © Salt Lake City * Son Francisco 
Seattle * South Pasadena * Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 
REPRESENTATIVES AND LICENSEES: 


Brazil * Canada * England © France © Italy * Japan © Netherlands * Scotland * Venezuela 


Above: Horton® Floating Roofs . . . 
ideal for storage of crude oil, gas- 
oline and similar volatile liquids. 
They reduce evaporation loss, fire 
hazard and corrosion. 


left: Catalyst hoppers, reactor- 
regenerator and fractionating tower 
built by CB&I! for a southern refinery. 


Below: Hortonspheres® . . . best 
adapted to the storage of the more 
volatile liquids such as butane, bu- 
tane-propane mixtures and volatile 
refinery stocks. 





Pentane Dehydrogenation 


“ .. though yields are somewhat smaller, the 
process is more flexible, and gives higher 
octanes than isomerization .. .” 


by H. Shalit, F. W. Kirsch, W. S. Briggs, and J. B. Maerker 


PROCESS study of catalytic pen- 
tane dehydrogenation shows these 
results 

@ Octane ratings of pentanes can 
be increased substantially, with ex- 
cellent yields, by catalytic dehydro- 
genation over a Houdry chromia- 
alumina catalyst. 

@ Although excellent octane rat- 
can be obtained by thermal re- 
forming of pentanes, yields are poor 
Catalytic dehydrogenation provides oc- 
tanes equivalent to those obtained 
from thermal reforming, at markedly 
higher yields 

@e Pentane 
better yields than 


ings 


isomerization 
catalytic 


gives 
somewhat 
dehydrogenation, at equivalent octane 
ratings up to that of isopentane How- 
ever, dehydrogenation is more flexible 
in that it utilize a wider range 
of feed compositions, including iso- 
pentane, and can produce higher oc- 
tane ratings than those possible by 
iomerization 
e Attractive 
ships at very high octane ratings can 
be realized by combining pentane de- 
hydrogenation and isomerization 


can 


yield-octane relation- 


Scope of the study ... This article 
presents the results of early studies 
of the application of the Houdry de- 
hydregenation process to pentane de- 
hydrogenation for improve- 
ment. Data were 
hydrogenation of n-pentane, isopen- 
tane, and mixtures of these compounds 
over a chromia-alumina catalyst. Ther- 
mal processing data also were ob- 
tained for comparison with the 
alytic dehydrogenation results 
In addition, catalytic isomerization 
is discussed in order to compare de- 
hydrogenation and isomerization as 
means of upgrading pentane fractions 


octane 


obtained from de- 


Cal- 


and to describe results obtained from 
combining these two processes. 

The purpose of this study was to 
data for preliminary 
Houdry P 
Paper presented at A.P.I 
Refining Division meeting, May 16, 1957 
Philadelphia, under the original title, “High 
Octane Blending Components From Pen- 


obtain process 


Authors are with rocess Corp 


Marcus Hook, Pa 


tanes 


iso 
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Fig. 1—Yield-octane curves for pentane 


dehydrogenation. NOTE: “F-1 (clear) Oc- 
tane No.” corresponds to A.S.IT.\1. octane 
number (D 908 research method) without 
TEL addition. 


evaluation of catalytic dehydrogena- 
tion of pentane fractions for octane 
improvement The results indicate that 
further work is justified in order to 
develop the process 
Pilot-plant work .. . The catalytic 
dehydrogenation data were obtained 
from a fixed-bed isothermal pilot unit. 
The catalyst Houdry 
chromia-alumina dehydrogenation cat- 
alyst. Charge stocks used were tech- 
nical-grade n-pentane, pure-grade 1so- 
pentane, and mixtures of these com- 
pounds. 

Hydrocarbon distribution in the 
product was obtained by a combina- 
tion of distillation, vapor fractometry, 
and mass spectrometry. Octane rat- 
ings were determined on the C,-free 
dehydrogenation product. Some oc- 
tanes also were determined on a blend 
of 20 per cent by volume of product 
and 80 per cent by volume of a typi- 
cal refinery gasoline pool. 


used was a 


[he experimental dehydrogenation 
data were obtained 
atmospheric - pressure runs in which 
space rate, temperature, and on-stream 
varied relatively 

Feed-stock composition 
follows 


from a series of 


time over a 


wide 


were 
range. 


was varied, as 
Per 


n-Pentane 


Isopentane 19 ‘) 100 


The charge stock containing 60 per 
cent of isopentane approximates the 
equilibrium isonormal composition at 
800° to 900° F., and the charge with 
39 per cent of isopentane. represents 
a typical composition found in natural 
gasoline. Approximately half of the 
experiments were single - cycle runs. 
When larger amounts of product were 
required, cyclic operation was used. 
However, optimum cycle time and on- 
stream time were not determined 


Yields-octanes . . . Yield-octane-num- 
ber relationships obtained for catalytic 
pentane dehydrogenation are pre- 
sented in Fig. 1. These curves are 
drawn from experiments at all of the 
space rates and temperatures investi- 
gated. All the data excellent 
yields at ratings substantially 
higher than the unprocessed charge 

By dehydrogenation, n-pentane with 
a 63.5 research octane number, clear, 
is upgraded to an 85 octane rating, 
at a 94 per cent yield. Isopentane is 
upgraded from 92.3 to 99 research 
octane number, clear, with a 97 per 
cent vield. The attainable at 
any yield increases as the isopentane 
content of the charge increases 

Yield-blending-octane-number rela- 
tionships for the two mixed pentane 
charge stocks are presented in Fig. 2. 
The blending octane numbers are 
lower than the actual num- 
bers. However, this difference is no 
greater, and is perhaps less, for the 
dehydrogenated products than for a 
paraffin mixture. 

For example, a mixture of 60 per 
cent of isopentane and 40 per cent of 
n-pentane, with an 82 research octane 
number, clear, has a blending octane 


show 


octane 


octane 


octane 
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Congrats and $25 to J. H. HIGHTOWER, 513 W. Crockett St., Marshall, Texas, for this quip. 


“he heard there 
was gonna be 


an oil boom!” 


Actually, there’s a building boom going on at Lone Star Steel Company’s big integrated 
plant. Our new open hearth furnace and new stretch-reducing mill are stirring up a 
storm of construction activity ... and one day we'll be making a lot more fine quality, 
API casing, tubing, and line pipe for Joe Roughneck. 


All Lone Star pipe is fully normalized. We're turning out a big quantity to be sure 
... but it’s the quality of the pipe that Joe Roughneck likes. 





EXECUTIVE SALES OFFICES 
W. Mockingbird Lane at Roper « P. O. Box 12226 « Dallas, Texas 


DISTRICT SALES OFFICES 
Houston, Texas Midland, Texas San Antonio, Texas 
Tulsa, Oklahoma Wichita Falls, Texas Shreveport, La. 








BUSINESS END OF A 
MILE-LONG PIPELINE . . - 


these General American-built 


oil storage tanks! 





Moored more than a mile offshore in 70 feet of water, even the world’s 
largest tankers (or any tanker presently contemplated) can deliver cargoes 
direct to these twin 268,000-barrel storage tanks . . . eliminate double 
handling and costly barging charges. 

Each 200 feet in diameter, 48 feet in height, the tanks were custom- 
engineered, erected on the site by General American’s Plate and Welding PLATE AND WELDING DIVISION 
Division for Northville Dock’s new Long Island Terminal. New York 
State’s largest tanks . .. they provide storage for 22,500,000 gallons of oil. GENERAL AMERICAN 

If you need expanded storage right now, or as insurance against future TRANSPORTATION 
demands, look into the facilities offered by General American. Whatever 
your storage problem—liquid or gaseous—you'll find . . . it pays to plan CORPORATION 


with General American. ote aise hails Mii 
Chicago 90, Illinois 
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Fig. 2—Yield-blending curves for dehydro- 
genation of pentane mixtures (with blends 
of 20 per cent by volume in a typical 
refinery gasoline pool). 


number of 77. A dehydrogenated prod- 
uct from this mixture has 93.5 re- 
search octane number, clear, and a 
blending number of 90.5. 

Fig. 3 presents product distribution 
and C, unsaturate yields as a function 
of the C, yield for both n-pentane 
and isopentane dehydrogenation. The 
yields for mixed pentane feeds lie be- 


WC. UNSATURATES (WT PER CENT OF CHARGE) 


tween the curves for n-pentane and 
isopentane. The yield of unsaturated 
C, compounds demonstrates the rea- 
son for the octane improvement by 
dehydrogenation. 

It is known that olefins, in general, 
are of higher octane number than the 
corresponding paraffins; thus 
2-methyl, butene-2 — with the same 
carbon skeleton as isopentane—has 
a 99.1 research octane rating, clear, 
compared to 92.3 for the isoparaffin. 

Although coke yield from n-pentane 
is higher than that from isopentane, 
the coke yields obtained are within 
the operable range for commercial 
adiabatic operation. Slightly higher 
gas yields are obtained from isopen- 
tane dehydrogenation than from n-pen- 
tane dehydrogenation. 

A limited number of thermal re- 
forming runs were made in the same 
ecuipment used for the catalytic 
studies. In these instances the reactor 
was packed with quartz instead of 
catalyst. The charge used was 37 per 
cent of n-pentane and 63 per cent of 
isopentane. Results are presented in 
Table 1. 

Total pressure was 800 psig., and 
oil partial pressure and contact time 
were varied by charging nitrogen with 
pentanes. It is 
apparent that 
high octane rat- 
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yields are low. 
For example, at 
1,.050° F. a 96.9 
research octane 
number, clear, 
was obtained, but 
the C;+ yield 
was only 55.9 per 
cent by weight. 
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Results 


The results presented in the fore- 
going demonstrate that catalytic de- 
hydrogenation is a potential process 
to improve the octane rating of pen- 
tanes for use in motor gasoline. In- 
asmuch as the octane obtainable is 
higher than that by methods current- 
ly being considered, and yields are 
excellent, the process will become even 
more important as octane require- 
ments increase. 

The typical refinery will have avail- 
able a mixture of pentane isomers. 
Consequently, the catalytic dehydro- 
genation data have been crossplotted 
to show yields and octane ratings 
as a function of feed-stock composi- 
tion. This correlation is presented in 
Fig. 4. It is clear that as the isopen- 
tane content of the charge is increased, 
higher octane levels can be reached, 
or higher yields can be reached ai a 
constant octane rating. 

During the catalytic dehydrogena- 
tion studies, it was found that small 
amounts of C; diolefins were pro- 
duced. Because the yields of diolefins 
was low—l to 5 per cent of the de- 
hydrogenation charge —the diolefins 
are not expected to affect the gum- 
forming tendencies of the final gaso- 
line pool in a detrimental fashion. 

The octane ceilings which can be 
obtained by thermal reforming and 
catalytic dehydrogenation of C; frac- 
tions are similar. However, catalytic 
dehydrogenation provides substantial 
yield advantages over thermal reform- 
ing, as shown in Table 2. At essen- 
tially the same octane rating, the yield 
from catalytic dehydrogenation is al- 
most 30 per cent by weight of charge 
greater than that from thermal re- 
forming. 

Catalytic isomerization of C;’s is 
limited to a research octane rating, 
clear, of approximately 84 for the 
equilibrium product if no pentane- 
isomer distillation facilities are used. 
With precise fractionation, isopentane 
can be separated from the product 
and n-pentane recycled, to provide 
isopentane product with a 92.3 re- 
search octane rating, clear, at a re- 
ported yield of approximately 98 per 
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3—Product distribution for pentane dehydroge 
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TABLE 1—THERMAI 
Total 
Charge stock: 37 pe 


Temperature F 

Contact time, minutes 

Oil partial pressure, psi 

A.S.T.M. octane number (D 908 
without TEL addition 


rid, per cent by weight of oil charge 
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rABLE 2—COMPARISON OF 


REFORMING 


pressure 
cent of n-pentane 63 
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Run No 

1,000 
63 
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research method) 


CATALYTIC DEHYDROGENATION AND THERMAI 


REFORMING 


Charage, per cent by weigh 
n-Pentane 
Isopentane 

4.S.T.M, octane number 


1ddition 
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yield, per cent by weight 


TABLE 3—COMPARISON OF n-PENTANE 


research method) 


Catalytic Thermal 


dehydrogenation reforming 


TEI 
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AND a-PENTANE-ISOPENTANE 


CHARGES IN THREE PROCESSES 


n-Pentane (63.5) per cent of 


Isomeriza 
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out dis 
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Catalytic 
dehydro- 
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ict, A.S.T.M. octane nun 
(D 908, research meth 
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vield, per cent by weight 


per 


*Assumed value Pure isopentane 


TABLE 4—TYPICAI 


RESULTS FROM COMBINATION 


of n-pentane 
isopentane 

Isomeriza- Isomeri 
tion with 
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ISOMERIZATION- 


DEHYDROGENATION PROCESSING 


Feed: 61 cent of n-pentane, 39 


per 


per 


cent of isopentane, with a 


octane number, clear 


Catalytic 
dehydro 
genation 
4.S.T.M. octane number (D 908 
research method), without 
TEL addition 94 
eld, per cent by weight 91 


"Assumed value Pure isopentane 


yield 


cent. As shown before, results of cat- 
alytic dehydrogenation depend on the 
charge composition, but, in general, 
higher octane numbers can be realized 
than with isomerization at only a 
moderate sacrifice in C. vield. This 
comparison is shown in Table 3. 
Various combinations of dehydro- 
genation, isomerization, and distilla- 
tion can produce products with oc- 
tane numbers higher than those tab- 
ulated in Table 3. Results obtainable 
by several of these combinations are 
presented in Table 4. These data fur- 
ther the advantages of dehy- 
drogenating material with the high- 
est possible isocontent. Octane ratings 
even higher than the 93.5 and 99.0 
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nd known yield from dehydrogenation yield-octane curves 


shown for the combination schemes 
can be obtained, with small additional 
yield sacrifices 

Obviously the refiner’s 
processing schemes will depend on 
a number of factors. These include the 
pool octane -rating contribution re- 
quired by the C, fraction, as well as 
the cost and economics of catalytic 
dehydrogenation, isomerization 
tionation, and combinations of 
processing steps. Work is currently in 
progress to simplify the dehydrogena- 
tion process and to extend the early 
data reported herein. The additional 
data will provide bases for economic 
the different combina- 
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Irac- 


these 


evaluations of 
tions. 
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TO THE GEOLOGIC 
PAST, CIRCLE DRIVE, TAOS-RED 
RIVER-EAGLE NEST, NEW MEXICO, by 
John H. Schilling. Published by State Bureau 
of Mines and Mineral Resources, New Mex 
ico Institute of Mining and Technology, 
Socorro, N. M. 28 pp., available free of 
charge upon request 


SCENIC TRIPS 


the second in a series of informa 
books published by the State 
Mines and Mineral Resources, a 
the New Mexico Institute of Min 


designed to ac 


This Is 
tive guide 
Bureau of 
division of 
ing and Technology. It is 
quaint both the geologist and the layman with 
the local and interesting geology of the State 
of New Mexico 

A complete road log is given for the Circle 
Drive starting at Taos and the Red 
River Eagle Nest 


covering 


area 


ATLAS OF UTAH, EMERY 
COUNTY, by William Lee Stokes and Robert 
E. Cohenour. Published by Utah Geological 
and Mineralogical Survey, College of Mines 
and Mineral Industries, University of Utah, 
Salt Lake City. 96 pp. $5 


This 


GEOLOGK 


new geologic atlas Emery 


County, Utah, is 


covering 
a big step forward in pre 
senting the a useful pocket 
sized coverage of an area. The Utah Geologi 
cal and Mineralogical Society has provided 
a very convenient geologic atlas 
designed, scientifically 
venient to 

It has 
the needs of 
pectors, and other 
geology of the county 
is large—'2 in. to the 
unique because it has 
pouches in the back 

In the past, geologic map 
faced a dilemma—either the scale is too large, 
or the map is too small. The result is often 
a huge affair which must be either folded 
or rolled. This new presentation eliminates 
that by dividing the county up into segments 
roughly 12 miles long by 9 miles wide. These 
segments are presented in color on separate 
pages of the book, making them very handy 
for the field geologist 


geologist with 


It is simply 


accurate, and con 
use 
carefully streamlined to fit 
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ATMOSPHERIC EMISSIONS 
REFINERIES published by the 
County Air Pollution Control 
District. A limited number of these reports 
are available and may be obtained by writ 
ing to Carl V. Kanter, 434 South San Pedro 
Street, Angeles 13 

This progress report the 
scope, and initial findings of the study and 
the procedures for future source 
investigations. Included are discussions of 
cooling towers, air valves, 
tanks, pumps 
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LIST OF PUBLICATIONS 
Society for Testing Materials 
Street, Philadelphia 3 

A complete list of 
on engineering materials, including some to 
t shortly. This list of publications 
is arranged to simplify the finding of all 
books on one subject. It includes essentially 
all of the society publications 
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can 1916 


current publications 


be issued 
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READER 


Note: The Oil and Gas Journal 
1 book department. Write to the 
SERVICE DEPARTMENT, P. O. Box 1260, 
Tulsa 1, for copies of the book list. Often 
books reviewed here may be purchased from 
this 


source 
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3 BROWN & ROOT HAS LAID 
THAN 850 MILES OF MARINE PIPELINE! 


~ 


Nowhere in the industry can you find this 
kind of experience. Pioneers in the field, 
Brown & Root-laid pipe lines are in service 
in every phase of submarine terrain... open 
Gulf, bays, marshes and rivers. This exacting 
work calls for every ounce of skill and experi- 
ence available—for every mistake is a costly 
one. Brown & Root can reduce your costs 


and put your system into operation quicker. 


Brown & Roor, Inc. 
fvng<«rreers + Cores tractors 


POST OFFICE 


No. One Woll Street, New York 5, New York 

Brown & Root de Mexico, S.A. de C.V., Mexico City, Mexico 
Brown & Root Construcciones, $.A., Caracas, Venezuela 
Brown & Root, Ltd., Edmonton and Calgary, Alberta, Canada 
Brown & Root, S.A., Panome City, Panama 


Brown & Root, LTDA., Santos, Sao Paulo, Brazil 


CABLE ADDRESS—BROWNBILT 





Ever wish you had a“DOUBLE”? 


| Here’s your Twin! 


The magnificent new six-place Beechcraft Twin-Bonanza 
offers a higher cruising speed, more payload, carries 
more cargo, has greater range, gives better performance, 
has more visibility, more passenger comfort, is more 
quiet, has more safety features, a better safety record, 
comes more completely equipped, has a higher resale 
value than any other airplane in its field! 





Supercharged engines enable you to fly half a continent 
non-stop—at speeds up to 240 miles per hour. With a 
‘57 Beechcraft Twin-Bonanza, you can cut your travel 
time by as much as 75%! 


See how more of your time can be your own with a new 
Twin-Bonanza! And how easy it is to own with the most 
complete finance and leasing plans in aviation. Your 
Beechcraft distributor or dealer will be happy to show 
you, or write Beech Aircraft Corporation, Wichita 1, Kansas. 


were - 


There are six luxurious interior seating arrangements 
from which to choose. Each one is far above and behind . 
whirling propellers, and easily accessible in a “no duck, 
no stoop, no stretch” entrance via airliner-type foldaway 
stairs 


'Seechcraft 


fs ei) 1) — | i ™ > << ~~ 
1B Ss SS 


Beechcraft Invites Comparison! 


BEECHCRAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS 
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SIMPLIFIED FLOW DIAGRAM 


of crude-oil unit 


COALESCER 


showing desalting, atmospheric, 


H30 + 
1% NaOH 
SOLUTION 


4 
TRETOLITE 


and gasoline fractionation sections. Fig, 1. 


A 27-month period of testing demonstrates to Ohio Oil that... 


Low-pH Receiver Waters Cut Corrosion 


...ina crude-oil unit. And aftereffects have been eliminated 


by J. A. Biehl and E. A. Schnake 


(pPERATION and corrosion studies 

of a crude-oil unit at high and 
low pH of overhead waters showed 
that the pH of the receiver waters 
should be reduced to about 4.3, with 
inhibitor injections varying from 10 
to 15 p.p.m. 

After 27 months of operation un- 
der these conditions, aftereffects have 
been eliminated, and corrosion data 
indicate excellent protection of equip- 
ment. 


Unit flow . . . Ohio Oil Co.’s Robin- 
son, Ill., refinery processes Illinois 
basin crude oil which has an average 
Baumé gravity of 36.0° and a sulfur 
content of 0.23 per cent (high, 0.36 
per cent). The salt content, expressed 

Authors are with Ohio Oil Co., Robin- 
son, Ill. Paper presented at midyear meet- 
ing of the Americal Petroleum Institute’s 
Division of Refining, Philadelphia, May 13, 
under the original title, “Corrosion in Crude- 
Oil Processing.” 


1957 


as sodium chloride, averages approxi- 
mately 30 Ib. per 1,000 bbl. of crude 
oil. 

The maximum salt content for the 
past year was 259 Ib. per 1,000 bbl., 
and the minimum 14 Ib. per 1,000 bbl. 
The general arrangement of the de- 
salting, atmospheric, and gasoline frac- 
tionating sections is shown in Fig. 1. 

The crude oil is desalted before 
processing in a chemical desalting unit. 
A demulsifying agent is injected into 
the raw-crude stream directly ahead 
of the crude-oil unit pump suction in 
order to obtain maximum mixing. Five 
per cent by volume of water and a | 
per cent solution of sodium hydroxide 
are injected into the crude oil after 
the pump suction and the orifice 
flange in order to prevent plugging 
of the orifice. 


The caustic injection is regulated in 
order to maintain a pH of 8.0 on the 
water draw from the horizontal de- 
salter vessel. The raw-crude mixture 
is then passed through the conven- 
tional exchangers where it is preheated 
to a temperature of 260° F. before 
entering a vertical desalter and pass- 
ing into a horizontal desalter where 
a pressure of 160 psi. is maintained. 

From these vessels the water sep- 
arated is withdrawn to the sewer sys- 
tem. The desalted crude oil averages 
approximately 1.23 Ib. of salt per 
1,000 bbl. Control for this average 
is possible by varying the quantities 
of water and by addition of the de- 
mulsifying agent. The efficiency of 
the desalting process averages 95 per 
cent. 

Desalted crude . The desalted 
crude oil flows through additional 


heat exchangers and parallel heater 
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Ethyl research gains 


the spark 


Unique instrumentation assures positive detection of misfiring 


This Misfire Recorder accurately detects misfiring This type of instrumentation was first applied 
and records spark plug shunt resistance during a to the detection of spark plug misfiring by Ethyl 
rating test. Pressure pulses in the exhaust system Research Laboratories. It has proved so satisfac- 
due to misfiring are picked up by a transducer and tory that many leading petroleum and automotive 
relayed to the instrument. Spark plug resistance companies are now using the same instrumenta- 
is measured by a built-in megohmmeter. tion in their own laboratories. 
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new insight into 
plug fouling problem 


T’S BEEN EVIDENT for some years that trends in engine design, as well 
[: trends in urban and suburban traffic patterns, are intensifying the 
problem of spark plug fouling in passenger cars. 

In the process of developing additives to help combat this problem, it 
became obvious to Ethy] engineers that previous laboratory methods for 
detecting and measuring spark plug misfire were inadequate. So Ethyl en- 
gineers created their own instrumentation—the unique device at the left. 

Below is a diagram of the equipment, as well as a picture of the record 
this instrumentation produces when the transducer and megohmmeter 
outputs are fed into a dual-channel oscillograph: 


Block Diagram of Spark-Plug Instrumentation Actual Misfire and Shunt Resistance Patterns of a Fouled Spark Plug 
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How Ethyl Research can help you 
¥ ; ’ ETHYL CORPORATION 

Because of its extremely close relationship with both the New York 17, N.Y. 
Petroleum and Automotive Industries over the years, Ethyl 
Corporation has been able to channel much of its research 
effort into projects of unusual interest and importance to 
both industries. 

Many new instruments and techniques have been devel- 
oped and a great storehouse of data on fuel-engine relation- 
ships has been produced. For further information, just call een hg ony rast st ge inne 
your Ethyl Representative. 2600 Cajon Road, San Bernardino, Calif. 
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into the flash zone of an at- 
mospheric column (23 trays) at a tem- 
perature of 610° F. The tower is 
operated at a pressure of 10 psi., with 
the overhead temperature controlled 
at 310° F. Three side streams of kero- 
sine, diesel, and atmospheric gas oil 
are removed from the tower, and the 
column bottoms are charged to the 
unit, 


banks 


vacuum 

The atmospheric column overhead, 
comprising approximately 30.83 per 
cent of the crude-oil charge as gaso- 
line plus process steam, passes through 
the shell side of three parallel crude- 
vapor exchangers. The overhead next 
passes through three parallel banks of 
condensers, with two condensers in 
series in each bank. 


The material then enters the reflux 
accumulator drum at a temperature 
of approximately 130° F. The major 
portion of the water, approximately 
650 bbl. per day, is withdrawn at this 
point. A major portion of the hydro- 
carbon phase is returned as reflux to 
the top tray of the atmospheric tower. 
The remaining gasoline distillate is 
further cooled through additional sub- 
coolers and flows to the distillate re- 


ceiver. 

The distillate is then charged to the 
gasoline fractionator, where the heavy 
naphtha is separated for charge to the 


catalytic reformer and the light naph- 
tha sent to the continuous treaters. 


Construction Material 


All transfer lines, furnace tubes, 
furnace headers, heat-exchanger and 
condenser shells, heat-exchanger tubes, 
vessels, and accumulators in the unit 
(except the lining of atmospheric and 
gasoline fractionating towers) were 
constructed of carbon steel. All con- 
denser tube bundles were of inhibited 
admiralty material. 

Tbe atmospheric tower was lined 
with Type 410 (11 to 13 per cent 
of chromium) alloy in the hot section 
and with monel alloy in the upper, 
cooler section. The gasoline frac- 
tionator was lined throughout with 
Type 410 alloy. 


Experiences at High pH 


The crude-oil unit was originally 
placed on stream during the summer 
of 1949, at a charge rate of 25,000 
bbl. per day. At this time, and during 
ill of the initial runs, the pH of the 
desalter effluent maintained at 
8.6 and the pH of the reflux accumu- 
lator water controlled between 6.8 and 
7.5. With this charge rate, the cor- 
rosion was rather mild. The unit was 
completely inspected annually for 2 
years, after which several atmospheric 
heater outlet tubes were replaced, as 
corrosion, with 2% per 


was 


a result of 


160 


cent chromium-'2 per cent molyb- 
denum alloy. 

At the same time the carbon-steel 
transfer line from the atmospheric fur- 
nace to the column required replace- 
ment, and a 4 to 6 per cent chromium- 
Ys per cent molybdenum alloy was 
substituted. Replacement of these car- 
bon-steel tubes and lines with alloy 
has satisfactorily controlled this cor- 
rosion. During this operational period 
the corrosion of overhead equipment 
was rather mild, and no material re- 
placement was required. Moderate 
pitting was observed near the outlet 
of overhead crude-vapor heat-ex- 
changer shells and on the bottom of 
the upper bank of atmospheric over- 
head condenser shells. 

Moderate concentrated pitting was 
also observed on the top admiralty 
bundles at overhead condenser inlets. 
The reflux accumulator and distillate 
receiver indicated mild attack, except 
for the bottom quarter of the vessels, 
which showed an over-all corrosion of 
0.01 in. per year. Several small hy- 
drogen blisters were noted in the dis- 
tillate receiver immediately above the 
water interface layer. 


Severe corrosion . . . After the 1951 
turnaround inspection the crude - oil 
charge rate was slowly increased to 
36,000 bbl. per day. After a year’s 
operation the unit was again inspected 
and, at this time, corrosion and foul- 
ing were rather severe. The carbon- 
steel tubes of the overhead crude-vapor 
heat exchangers were generally pitted 
at a rate of 0.015 in. per year. The 
depth of pitting of the exchanger 
shells showed considerable in- 
crease. 


also 


The three top inhibited-admiralty 
overhead condenser bundles in the at- 
mospheric section were completely re- 
tubed because of severe localized pit- 
ting at the inlet, and there was also 
severe corrosion under the accumu- 
lated sludge in the bottom section of 
the bundles and ahead of the baffles. 

The three bottom overhead con- 
denser bundles, which had shown no 
corrosion previously, were generally 
attacked under a sludge layer. 

The accumulator and dis- 
tillate showed some hydro- 
gen blistering. At the turnaround, hy- 
drogen probes were installed in the 
reflux accumulator and distillate re- 
ceiver. Connections were installed on 
the lines between crude - vapor ex- 
changers and receivers for the pur- 
pose of evaluating corrosion inhibitors. 
Several admiralty tubes of the 
head condensers of the gasoline frac- 
tionator found to be cracked 
as a result of ammonia attack during 
hydrostatic testing. : 


reflux 


receiver 


over- 


were 


Amine-type inhibiters . . . During the 
next run (1952 to 1953) amine-type 
corrosion inhibitors 
The comparison was made by means 
of test coupons, water analysis, and 
hydrogen probe activity. Without in- 
hibitor injection, hydrogen activity 
was high, with a pressure accumu- 
lation of 89 psi. in approximately 30 
days. With inhibitor injection, hydro- 
gen activity was practically nil. Al- 
though coupon studies and water anal- 
yses lack uniformity and dependabil- 
ity, the results obtained indicated in- 
creased protection from inhibitor in- 
jection. 

As the result of the inhibitor 
uation program, it was 
both ammonia and inhibitor 
should be employed for corrosion pro- 
tection. Before the program could be 
initiated, the unit was brought down 
as a result of corrosion failure of the 
three carbon - steel crude - vapor ex- 
changer bundles which required re- 
placement. It was also again neces- 
sary to replace the top three inhibited- 
admiralty overhead condenser tube 
bundles in the atmospheric section. 
Blistering of the reflux accumulator 
and distillate receiver was 
enough to require replacement of the 
receiver. The bottom half of the new 
receiver and the accumulator were 
lined at this time with a mixture of 
lumnite cement and sand. 

During the following run 
(1953 to 1954), an amine-type in- 
hibitor was injected continuously into 
the atmospheric overhead vapor line 
at a rate of 6 p.p.m. of the total over- 
head. The hydrogen probe activity 
during this run was rather light, with 
a maximum accumulated probe pres- 
sure of 7 psi. in 10 days. Several at- 
tempts were made to reduce this ac- 
tivity by increasing the inhibitor in- 
jection; however, water-oil emulsion 
and carryover resulted. 

Although there was a considerable 
improvement in fouling, corrosion, 
and scaling of the equipment, it was 
still necessary to replace the top sec- 
tion of tubes in each of the three 
upper atmospheric overhead condenser 
bundles at the next turnaround in- 
spection. The unit was brought back 
on stream with an inhibitor injection 
rate of 6 p.p.m. The pH of the over- 
head receiver now con- 
trolled at 7.0 by ammonia injection. 


were evaluated. 


eval- 
that 


injection 


decided 


severe 


year's 


water was 


Ammonia troubles . . . With the start 
of ammonia injection, difficulties were 
experienced at other units. 
Ammonia and its compounds were 
found in all overhead and side streams 
of the atmospheric fractionating oper- 
ation at the crude-oil unit. The light 
naphtha carried the am- 
constituents through the 


process 


gasoline 
monium 
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caustic washes and into the Linde 
copper-sweetening unit. The ammonia 
caused high consumption of treating 
chemicals, high copper content in 
treated gasoline, and severe corrosion 
of lines carrying the treated stocks. 

The heavy naphtha carried the am- 
monium constituents into the reactor 
sections of the reformer, which dis- 
turbed catalyst activity by stripping 
the chloride ions from the catalyst. 
Fouling of the preheater section of the 
reformer was also attributed partly to 
ammonium well as to OxXi- 
dizable sulfur and dissolved oxygen. 
Ihe effect on kerosine was the same 
as on the light gasoline naphtha be- 
this stream was also copper- 
sweetened 


salts as 


cause 


The effect on the diesel stream was 
in its quality, inasmuch as the am- 
monium constituents caused deteriora- 
tion of copper materials normally used 
in motor injector systems and fuel 
lines. The settled moisture in rundown 
and tanks resulted in some 
corrosion of tank bottoms. The corro- 
sion was very likely the result of dis- 
sociation of the ammonium compo- 
nents into acid and ammonium ions. 
The ammonia migrated into the hydro- 
carbon layer, which resulted in a de- 
creased pH of the water layer. 


storage 


No specific effect was observed on 
the gas-oil streams, even though it is 
a proven fact that nitrogen affects the 
activity of fluid cracking catalysts. 


Transition 


The adverse effect of high-pH oper- 
ation of crude-oil overhead receiver 
waters on other processes and the con- 
tinued corrosion problems indicated 
that studies should be initiated regard- 
ing the chemistry of this operation. 
The chemistry of corrosion at this 
high-pH operation was found to be 
very complex, and the studies which 
were conducted indicated that physi- 
cal properties of compounds played a 
major role. 

Even with the use of an inhibitor, 
corrosion was experienced; and it re- 
sulted particularly in the loss of ad- 
miralty tubes and in the accumulation 
of iron sulfide deposits, especially in 
areas of low flow rate. Corrosion 
rates, as previously mentioned, could 
not be estimated by analysis of iron 
and copper in the water phase because 
the pH was such that iron and copper 
sulfides would precipitate and be de- 
posited or carried by the hydrocarbon 
phase. 


Dissociation . . . The corrosion at the 
high pH was attributed to the disso- 
characteristics of the ammo- 
The first dissocia- 
on stud'ed was that of am- 


ciation 
nium co npounds. 


tion react 
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. 
pH 


titration curve of 
chloride neutralization. 


ELECTROMETRIC 
ammonia-hy drogen 
Fig. 2. 


The reaction is 


monium chloride. 
written as follows: 


H (NH.) Cl = HCI + NH, 


It was felt that this reaction should 
not be considered as hydrolysis in so- 
lution, but rather as a natural split- 
ting off of ammonia.' The stability of 
ammonium chloride depends upon the 
hydrogen-ion concentration. The great- 
er the hydrogen-ion concentration, the 
more the equilibrium is shifted to the 
left; therefore, low pH would favor 
the formation and stability of ammo- 
nium salts. The greater the pH, the 
more dissociation into hydrogen chlor- 
ide and ammonia. 

Ammonium sulfide stability depends 
considerably upon pressure and tem- 
perature. This is reflected by the fol- 
lowing dissociation pressure table: 


Degrees Millimeters 
Fahrenheit of mercury 
39.4 132 
71.6 410 
90.0 772 
111.4 1,560 


Because it was known that the op- 
erational temperatures were consider- 
ably higher and the pressures lower 
than the values shown in this table, it 
was realized that the dissociation of 
ammonium sulfide would be almost 
complete. Without knowledge of the 
dissociation characteristics of ammo- 
nium chloride and sulfide, we attrib- 
uted our corrosion problem to the re- 
activity of the dissociated components, 
which would be (1) ammonia, (2) hy- 


drogen chloride, and (3) hydrogen 
sulfide. 

The activity of these components 
made the formation of sulfide film 
and inhibitor films very complex and 
not always effective. The types of 
corrosion which result from these con- 
stituents have been explained in detail 
by other authors. **°® 

On the basis of these dissociation 
characteristics, a study was made to 
determine how the operation could 
be altered in some manner in order to 
give adequate corrosion protection of 
the overhead equipment and still pre- 
vent ammonia contamination of hy- 
drocarbon streams. The simplest 
method of eliminating such contami- 
nation would be to eliminate ammo- 
nia injection. This would then present 
a problem of corrosion protection un- 
less some means were devised to pro- 
vide a protective film on the equip- 
ment. 

This method which appeared to be 
the most logical was to use an amine- 
type inhibitor at increased dosages. 
Because it was realized that this type 
of inhibitor was not too effective 
against hydrogen chloride attack, elec- 
trometric titration curves were estab- 
lished for hydrogen chloride and am- 
monia neutralization. It was found 
that the neutralization occurred at a 
pH of 3.2 to 3.5 (Fig. 2). It was be- 
lieved that, by neutralizing the hydro- 
gen chloride with ammonia to a pH 
of 3.5 to 4.5, the inhibitor would pro- 
vide the necessary protection against 
hydrogen sulfide attack. 


Lower pH .. . After the foregoing 
evaluation of the problem had been 
made, it was decided to reduce am- 
monia injection and operate at a pH 
of 3.5 to 4.5 on the overhead receiver 
waters; however, the inhibitor injec- 
tion was increased to 12 p.p.m. Dur- 
ing this transition, high total iron con- 
tents of receiver waters were antici- 
pated for a period of time as a result 
of the cleansing action expected from 
the increased inhibitor addition and 
the lower pH. 

This was found to be true, but after 
approximately 4 months of operation 
the total iron decreased to an average 
level of 2 p.p.m. and the copper to 
an average level of 0.6 p.p.m. Unlike 
those following the high pH opera- 
tion, the iron and copper analyses 
were now dependable. 


Experiences at Low pH 


The low pH operation was started 
September 1, 1954, and at this time 
the pH of reflux accumulator water 
was maintained at an average level 
of between 3.5 and 4.5, with an in- 
hibitor injection rate of 12 p.p.m. of 
total overhead. After approximately 4 
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months of operation, the average pH 
level was raised to between 4.3 and 
5.4, with an inhibitor injection rate 
of 9 p.p.m. The reason for going to 
slightly higher pH levels was the pos- 
sible prevention of corrosion by acidic 
compounds in the gasoline fractionator 
overhead. 

At this time, no additional inhibitor 
was injected into the fractionator over- 
head because of possible adverse ef- 
inhibitor breakdown in other 
process units. No connections were 
available for insertion of corrosion test 
coupons or hydrogen probes as a cor- 
rosion guide in the gasoline frac- 
tionator section. This pH level of 4.3 
to 5.4 of reflux accumulator water 
was maintained until an inhibitor was 
added to the gasoline fractionator 
overhead approximately 9 months 
later. At that time, the pH level was 
again reduced to the range of 4.0 to 
with an average inhibitor injec- 
tion rate of 12 p.p.m 

At the start of low pH operation 
of the overhead equipment, the total 
crude-oil charge to the unit was 
36,000 bbl. per day. In order more 
effectively to protect against corro- 
sion under these conditions, the in- 
jection rate of the organic amine in- 
hibitor was increased, just men- 
tioned. As a check on corrosion rates, 
test coupons, hydrogen probes, and 
analyses of overhead waters for tron 
and copper contents were utilized, 


fects of 


45 


as 


Coupons . . . Removable corrosion 
coupons of and inhibited 
admiralty were inserted at various lo- 
cations in the lines between the ex- 
changers and the reflux accumulator 
of the atmospheric tower overhead 
These coupons were removed for in- 
spection after approximately 1 month 
of all coupons indi- 
cated a general attack. Two coupons 
one each of steel and admiralty, were 
removed for further checks and 
placed with new coupons 

The remaining test strips were re- 
placed after visual inspection only and 


test steel 


operation, and 


re 


without cleaning or removal of any 
film. After the second month of oper- 
ation, inspection revealed that the two 
clean coupons again indicated a rather 
general attack, and that the remaining 
coupons which had not been cleaned 
further corrosion activity 
far could be determined by 
visual inspection. The were 
then all replaced without cleaning and 
when next inspected, after approxi- 
mately 6 months of operation, very 
little, if any, increase in corrosion at- 
tack was found. 

The corrosion 
cated a rather high initial corrosion 
attack of clean surfaces and also that 
once a protective film was established, 


showed no 


as as 


coupons 


test coupons indi- 
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TABLE 


I—LABORATORY ANALYSES OF OVERHEAD RECEIVER WATERS 


First 6 Months of Operation at Low pH 


Reflux accumulator 
Fe 


(p.p.m.) 


Date 


September 14 
September 16, 
September 20 
October 8, 1954 
November 5, 1954 
November 26, 1954 
December 16, 1954 
February 4, 1955 
February 18, 1955 


pH 


1954 
1944 
‘ 

4 


198 


Last 6 Months of 


24 

1S, 
29, 
13, 


20 


1956 
1956 
1956 
1956 
1956 


1956 


May 
June 
June 
July 
July 
August 


equipment should be cleaned only to 
correct fouling conditions. The initial 
rate of attack, as determined from the 
first samples removed, was approxi- 
mately 0.04 per year for carbon 
steel and 0.018 in. per year for ad- 
miralty. The rate of attack after 6 
months, however, was well below ac- 


in 


ceptable levels 

Hydrogen probes, which had been 
installed at the time blistering damage 
occurred in the atmospheric column 
reflux accumulator and distillate re- 
ceiver, were checked daily 
low pH operations for any indications 
of hydrogen activity. Except for an 
occasional small pressure buildup, the 
probes remained at zero. These pres- 
sure gains were usually noted immedi- 
ately after operation at a rather low 
pH (3.7 to 4.1). Although confirm- 
ing data are lacking, it is also sus- 
pected that arsine is a contributor to 
hydrogen activity 


now al 


Other checks . . . The waiter from the 
atmospheric column reflux accumu- 


TABLE 2—CORROSION RATES AT CRUDE-Oll 


4 


Operation at 


~ 


~ 
> 


I 


2.0 


0 


receiver 
Cu 
(p.p.m.) 


Gasoline fractionator 
Fe 
(p.p.m.) 
280.0 0.2 
193.0 0.3 
220.0 0 
138.0 0.3 
15.8 0 
24.0 ] 
16.0 
g0 


. 
0 


Cu 

(p.p.m.) pH 
4 48 
48 
4.8 
sO 


sn 


Low p 


0 
0 
6 


NN Ww Nhe 


lator and from the overhead accumu- 
lator (receiver) of the gasoline frac- 
tionator checked twice weekly, 
for iron and copper analyses, as a third 
means of checking corrosion. Labora- 
tory results of these analyses for the 
first 6 months are compared with later 
results in Table |. 

The results were more or less as ex- 
pected; however, it took considerably 
longer for the iron and copper con- 
tents to decrease than originally was 
anticipated. The iron in the water in- 
creased immediately, but the copper 
content did not increase appreciably 
until after approximately 3 months’ 
operation, with both reaching a peak 
after approximately 4 months and 
then decreasing rapidly to low levels 

The unit was inspected at the reg- 
ularly scheduled turnaround inspec- 
tion in May 1955, following 9 months 
of operation at low pH levels of over- 
head receiver waters. The condition 
of equipment, from both a corrosion 
and cleanliness standpoint, was good— 


actually better than had antici- 


was 


been 


UNIT ATMOSPHERIC AND 


GASOLINE OVERHEAD EQUIPMENT 


months of operation at 
pH of 6.8-7.5 with NH 
injection only. 


12 months of operation at 
pH of 6.8-7.5 with NH 
6 p.p.m 


amine inhibitor injection 


7 months of operation at low 
pH of 4.0-4.5 with small 
amount of ammonia injec- 
von amine inhibitor in- 


ection rate at 12 p.p.m 


of 


organic 


Carbon Steel 


General rate, 0.04 ip.y General rate 


Pitting depth, 0.07 i.p.y 
Heavy scale on equipment 


plus heavy sludge de 


posits 


Light scale 


posits 


0.01 


Pitting depth, 0.03 i.p.y 
on equipment 
plus light sludge de- 


General rate, 0.008 to 0.010 
i.p.y 
Very mild general pitting 


Very light scale or film 


L.p.y 


Inhibited Admiralty 


Severe pitting at condenser 
inlet only and general 
heavy attack under sludge 
deposits at rate of 0.06 
i.p.y i.p.y. 

Stress cracking No cracking 


Moderate 


Severe pitting at condenser 

inlet at rate of 0.05 i.p.y 
attack 
sludge at rate of 0.025 


Very mild general over-all at- 
tack less than 0.01 i.p.y 


under 


No cracking. 
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HOUDRIFORMING 


The simplicity of the HOUDRIFORMING Process 

assures maximum yields of high octane motor fuel 

and aromatic concentrates from low grade naphthas. Use 

of the new, improved HOUDRIFORMING platinum catalyst— 
Type 3-D*— increases activity and stability while lowering the 
catalyst cost per barrel output. The process is continuous and 
non-regenerative. For flexibility of operation, however, 

the catalyst can be regenerated in place. 


ISO-PLUS HOUDRIFORMING 


Iso-PLUS HOUDRIFORMING serves the refiner in 

reaching beyond the range of conventional catalytic reforming to the 

new super-fuel range of 100 F-1 clear and higher. Iso-PLUs HOUDRIFORMING 
offers refiners several alternative processing routes. Even 

naphthas with as low naphthene content as Kuwait can be 

economically reformed into the 100 F-1 clear range. 


WRITE TODAY FOR INFORMATION ON HOUDRY PROCESSES, SERVICES OR CATALYSTS. 


HOUDRY 





© pated. No equipment required re- 
CMe placement at this time because of cor- 
rosion damage. 


COMBUSTION Injection rates . . . Inasmuch as the 
- i excellent 


process equipment was in 


condition, the unit was again placed 
on stream after the shutdown and 
scheduled for 18 months of operation 


before the next turnaround. This pe- 
riod of operation was completed with- 
out any failures or plugging of equip- 
ment. During the summer of 1955, 
continuous inhibitor injection was 
started at the rate of 6 p.p.m. to the 
gasoline fractionator overhead. 

The pH of reflux accumulator wa- 
ters was then again slowly lowered 
to the range of 4.0 to 4.5, and the 
inhibitor injection rate was main- 
tained at 9 p.p.m. This resulted in 
good protection, as shown by low iron 
and copper content in receiver waters 
and no continuous hydrogen probe ac- 
tivity. 

Early in the spring of 1956 the 
raw-crude charge rate to the unit was 
slowly increased to 42,500 bbl per 
day, and, within a short time, the 
hydrogen probes indicated a small 
pressure buildup and would not re- 
main at zero after pressure bleedoft. 


for EVERY The inhibitor injection rate was then 


increased to 15 p.p.m of total atmos- 

INDUSTRIAL LIQUID FUEL-GAS INSTALLATION phere overead. After approximately 
3 weeks, the probes would again re- 

main at zero pressure after bleedoff 
as long as the average pH range re- 
mained at approximately 4.3, but they 


Air Control Door and Frame, top hinged, ratchet type, heavy duty, for 
manval control. Surfaces are machined to a close fit 
Fuel Oil Suction Strainer, single type. Large basket area insures low 
pressure drop; cover and basket easily removed for cleaning. would show intermittent activity in the 
Wide-View Peephole, safety, “curtain type. Cobalt glass removed to pH range of 3.7 to 4.1 
show bearing surface for curtain. Curtain halves are interlocked— At the 1956 t j *C 
open simultaneously. e urnarounc inspection, 
Ignition Port with Refractory Tile No. M896. . . for use with standard 
3” pipe. Also serves as a peephole. low pH levels, the equipment was 
. Furnace Relief and Access Door, heavy construction, practically air again found to be in good condition 
tight. Door casting correctly weighted, lined with plastic refractory - , 
retained by imbedded grill; with observation port and cover. The 
- Fuel Oil Heater, Self-Cleaning, Spiral Coil type. High oil velocity 
in coil, resultant turbulence prevents carbon formation. No internal small amount of the film was re- 
—e = A cog ies nie et ate 8 , moved by the representatives of the 
» Fue il Pumping on eatin mit... Twin or Single Pumps, Steam Z r . . 
driven, Electric driven or oe Seat Steam-Electrie, with ‘Single or Company which supplied the inhibitor, 
Double Fuel Oil Heaters and accessories for feeding oil at constant 
pressure and temperature. protection was being achieved 


following the 18 months’ operation at 


unit was clean and showed a 
rather light, even protective film. A 


and the analysis indicated that good 


+ + « yes, just os we are proud of supplying the right liquid fuel or gas burning 
equipment (over 40 yeors experience throughout industry), so, also, are we proud 
of our full line of highest quality accessories to supplement your every combustion ment of actual 
need. Within ovr modern, ‘‘daylight"’ factory, salesrooms and general offices equipment which has been in opera- 
NATIONAL AIROIL likes and adheres to the phrase, “nothing but the best"! We tion under different conditions and 
believe that our record speoks for itself . . . i.e.; the “right combination” for you 
in achieving maximum combustion economy is: NATIONAL AIROIL Fuel Oil, Gas 
or Combination Oil and Gos Burning Equipment; NATIONAL AIROIL Combustion difficult. Table 2 gives a summary of 
Accessories; and, NATIONAL AIROIL Engineering Consultation. the relative corrosion rates, as nearly 
May we be of help to you in accomplishing your particular installation or in as could be determined, for the three 

solving that difficult problem? liffere or t 4 
different operations with (1) high pH 
Establis’ ed peorpareted and ammonia, (2) high pH and am- 
9:2 7 monia plus inhibitor, and (3) low pH 

and inhibitor. 


CHEMICAL-PETROLEUM DIVISION When low-pH operation was first 
started, the pH of the desalter water 


Ele CU Sel tT OP LOM cifiscnt was increased to approxi- 


mately 9.0 as it was felt that more 


Corrosion rates . . . The establish- 
corrosion rates of 


for various periods of time is rather 


1236 EAST SEDGLEY AVE., PHILADELPHIA 34, PA 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT ould be removed during desalting 


acidic constituents in the crude ol! 
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Shortly after this increase, a severe 
coking of tubes was experienced in 
the delayed-coking furnace which was 
charged with vacuum-reduced crude- 
oil bottoms whose softening point was 
75° F. A survey revealed that ap- 
proximately 20 lb. of caustic soda pet 
1,000 bbl. was present in the coke 
charge 

The pH of the desalter was then 
reduced to 8.0, resulting in elimina- 
tion of the coking-unit furnace de- 
posits. At this lower pH, the coker 
charge contained an average of 2.0 Ib 
of caustic per 1,000 bbl. 


Conclusions 


1. The lower pH minimizes the 
ammonium - salt dissociation which 
would otherwise contribute to the 
complex corrosion problems and for 
mation of iron and copper sulfides. 

Clean equipment greatly reduces 
maintenance costs at scheduled turn- 
arounds and also permits longer runs 
at increased charge rates 


> 


3. It appears that if chlorides are 
neutralized with ammonia to a pH 
of 4.0 to 4.5, the inhibitor, at in- 
creased dosages, will provide a sim- 
ple and effective surface film to pro- 
tect the equipment from attack by 
hydrogen sulfide or other weak acids. 


4. To a large extent, the quantity 
of inhibitor injection required for 
corrosion protection depends on ve- 
locities and flow rates. 


5. When ammonia is injected only 
for chloride neutralization, ammonia 
contamination of all hydrocarbon 
streams is kept at a minimum 

6. The major portion of the hydro- 
gen sulfide is retained in the hydro- 
carbon streams when operating at a 
lower pH level. This fact assists in 
the adoption of measures for pollution 
abatement.’ 
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KOHLER ELECTRIC PLANTS 


Sole supply and 
stand-by models for 
all oil field 


applications 


115/230 volt AC 

Diesel models for offshore service in- 3 Remote starting. Diesel 
clude 10 to 35 KW sizes for rig lights, 
floodlights, power tools, 10 and 20 KW 
models for offshore exploration, quar- 
ter boat lights and galley equipment 

Air-cooled portable plants, 500 
watts to 5000 watts for seismograph 
equipment, geophysical survey trucks 
. . . Gasoline or gas operated liquid 
cooled models, 2 to 50 KW for other 
applications . .. Also automatic stand- 
by plants for tank farms and refin- 
eries. Write for folder 2-H. 


Gasoline and Diesel a Model 35R061, 25 KW, 


KOHLER CO., Established 1873 
Kohler, Wisconsin 


Plumbing Fixtures * Heating Equipment * Electric Plants * Air-cooled Engines * Precision Controls 





Texsteam MSM 5001 diaphragm -operated chemical pump 
WITH 4 BUILT-IN FEATURES FOR 
ACCURACY, ECONOMY, EASE OF 
‘OPERATION 


Simplicity of Design—makes re- 
pairs by nom-technical personnel 
possible. 


Ease of Operation—saves oper- 
ators valuable time 


Dependable Accuracy — means 
more hours of operation without 
adjustment - 


Economy in Both Initial Cost 
and Operateon—means less cost 
per unit of work. 


Originally designed for corrosion contro! work 
now also used for Methano! Injection, Hydro 
static Testing, Blending, Evacuation, Dehydra 
tion, and many other kinds of work where 
pressures from 0 to 20,000 psi are required 
For corrosive or non-corrosive chemicals 


TEXSTEAM CORPORATION 


DIVISION OF VAPOR HEATING CORP. 
320 Hughes St., Houston, Texas 
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for further 
details on 


Series Turbocharging, 


its uhusua 
advantages and 

just how it operates, 
send for new 
bulletin No. ST-82 
or contact 

the nearest 
Cooper-Bessemer 
office. 


...In a range of sizes 
including the most 
powerful and most efficient 
engine-driven compressors 
available today | 


This unique development, with exhaust-driven and engine- 
driven turbo-compressors operating in series, provides denser air 
in abundant volume for a new high in combustion and scavenging 


efficiency 
Only Series Turbocharged V-Angles offer the following com- 
bination of feature advantages 


A full 40% more horsepower than immediate predecessor engines 
of the same bore, stroke and speed (up tc 3,500 bhp at 250 rpm). 
Greatly increased thermal efficiency, with lower guaranteed fuel 
consumption. 

Lower investment in heat dissipation equipment. 

Higher-than-ever horsepower-to-space ratio. 

Unmatched economy in the cost per horsepower of housing, founda- 
tion, piping, supervision and maintenance. 

No de-rating for altitude! Full rated power up to 7500 feet. 
Efficient turbocharging right from the start-up and throughout all 
loads and speeds. 

Highly successful, field-proved performance. 


BRANCH OFFICES: Grove City «© New York ¢ Chicago @ 

Washington © San Francisco @ Los Angeles © Houston @ Dallas © Odessa © 
Pampa © Greggton @ Seattle ¢- Tulsa @ St. Louis © Kansas City ¢ 
Minneapolis © New Orleans © Shreveport © Casper 


SUBSIDIARIES Cooper-Bessemer of Canada, Limited 
Edmonton @ Calgary @ Halifax 

Cooper-Bessemer International Corporation New York 
Chacao @® Havana © Mexico City 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS -OrESEL 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 
ENGINE OR MOTOR DRIVEN 





Regenerative Platinum-Catalyst Reforming 
Successfully Produces Modern Premium Fuels 


.. . Gasoline yields are higher than with nonregenerative processes 


EGENERATIVE platinum-catalyst 

reforming was selected by Humble 
Oil & Refining Co. as a method for 
producing the high-octane compo- 
nents required in blending modern 
premium gasolines. Two 20,000-bbI. 
per stream day units were completed 
in the summer of 1955. 

These units, best described as fixed- 
bed, regenerative catalytic reformers, 
utilize a platinum - on - alumina cat- 
alyst developed by Standard Oil Co. 
(Ind.). The regenerative feature of 
the catalyst permits operation at low- 
er pressures, which results in higher 
gasoline yields than are produced in 
nonregenerative processes 

Humble reformers charge three 
narrow-cut fractions produced from 
a mixture of naphthas boiling from 
200° to 370° F. These feeds are nor- 
mally reformed to produce reformate 
of approximately 93 research octane 
number, clear, although reformate of 

Author is with Humble Oil & Refining 
Co., Baytown, Tex. Paper presented ar 
4.P.I. Refining Division meeting, Philadel! 
phia, May 16, 1957, under the original title, 
Regenerative Platinum-Catalyst Reforming.” 


by H. C. Nix 


100 research octane number, clear, 
has been produced 

The major problems have been sul- 
fur and hydrogen sulfide corrosion 
and scale. Facilities to eliminate these 
difficulties will be installed shortly. 
Successful regeneration techniques 
have been developed which have 
maintained high catalyst activity. Cat- 
alyst life is now expected to be ap- 
proximately 2 years. 

The over-all operation of the plati- 
num reformers has been satisfactory. 
Regenerative platinum - catalyst re- 
forming has proved to be a success- 
ful method for producing modern pre- 


mium gasolines. 


Process description . . . Fresh naph- 
tha and a hydrogen-rich recycle gas 
are heated and passed through several 
reaction and reheat Because 
the reforming reactions are primarily 
endothermic, reheating of the react- 
ants is required between the reactors. 

Naphthene dehydrogenation is the 


REFINING 


stages. 
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FURNACE 





FURNACE 


SWING 


REACTORS REACTOR 


most highly endothermic reaction 
which occurs. Most of this reaction is 
completed in the first reactor. There- 
fore, a large temperature drop is ex- 
perienced across the first reactor, with 
less temperature drop across each sub- 
sequent reactor. 

[he regenerative feature of the cat- 
alyst helps to make possible the fol- 
lowing range of operating conditions: 

Feed rate, bbl 20,000 
Recycle-gas ratio, std. cu. ft 

per bbl. of fresh feed 
Average reactor pressure, 

sig 200 to 325 
Reactor inlet temperature, °F. 840 to 960 
Design product research octane 

number, clear 93 
Ultimate product research 

octane number, clear 100 


per stream day 


3.500 to 6,000 


The previously 
reforming reactions occur, and the fol- 
lowing products are formed 


mentioned typical 


1. A hydrogen-rich gas suitable for use 
in a hydrogen treater, or as a fuel gas 

2. Light hydrocarbons—propane, butanes, 
and pentanes 

3. A high-octane gasoline fraction, con- 
taining a quantity of polymer which 
requires removal 
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PROCESS FLOW in the Humble regenerative catalytic reforming processes is shown by this simplified dia- 


gram. Fig. 1. 
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The special regenerative feature of 
the platinum catalyst used makes pos- 
sible low-pressure operations which 
result in higher yields for a given 
product octane number. As the low- 
pressure operations produce a greater 
amount of coke for a given severity, 
the catalyst deactivation is more rapid 
in this process than in higher-pressure 
(approximately 600 psig.), nonregen- 
erative types of platinum reformers. 

Inasmuch as the catalyst activity 
can be restored by a simple regenera- 
tion, high-severity operations are pos- 
sible, and a lower recycle-gas ratio can 


be used. The long-term activity main- 


tenance and strength characteristics of 
this catalyst make possible frequent 
regenerations, to maintain high activi- 


ties and product yields. 


Feed preparation . . . The reformer 
feed-preparation facilities are located 
at a separate unit. The virgin-naphtha 
pipe-still fraction from a mixture of 
Texas crude oils is, at present, partly 
desulfurized to approximately 100 
p-p-m. of sulfur. It is then fraction- 
ated into three successive narrow cuts, 
boiling in the range from 200° to 
370° F. : 

The lightest of these feeds, boiling 
from 200° F. to a final boiling point 
of 270° F., is charged preferentially 
to the converted hydroformer, which 
has a pressure limitation of approxi- 
mately 250 psig. The other two feeds, 
boiling from 260° to 310° F. and 
300° to 370° F., are charged in 
blocked new re- 
former 

This unit is capable of operating at 


operations to the 


TABLE 


Feed nominal boiling range 
4.S.T.M. distillation, I 
Initial boiling point 
5 per cent point 
10 per cent point 
20 per cent point 
w per 
40 per 
sO per 
60 per 
70 per 


cent point 
cent point 
cent point 
cent point 
cent point 
80 per cent point 
90 per cent point 
9S per cent point 
Final boiling point 
Gravity A.P.1 
Hydrocarbon type, per cent by volume: 
Aromatics 
Paraffins 
Naphthenes 
Oletins 


Sulfur, p.p.n 
4.S.T.M. octane number (D 908 
Without TEL addition 
With addition of 3 ml. TEL per gal 
4.S.T.M. octane number (D 357 


Without TEL addition 
With addition of 3 ml. TEL per gal 
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approximately 325 psig. It is planned 
to install a hydrodesulfurization unit 
which will reduce the feed sulfur level 
to less than 25 p.p.m. The reasons for 
this change will be discussed later. 


Reaction system . . . The reaction sys- 
tem consists of feed and recycle-gas 
preheat furnace, reheat furnaces, re- 
actors, feed-reactor effluent heat ex- 
changers, recycle-gas compressors, and 
a high-pressure separator. 

A simplified flow diagram is pre- 
sented in Fig. 1. Fresh feed is heated 
in the feed-reactor effluent exchangers 
and feed preheat furnace. It is then 
mixed with recycle gas which has been 
compressed and heated separately in 
the same way. The mixture of recycle 
gas and fresh feed goes through four 
reactors in series and a reheat furnace 
between each reactor. 

The effluent from the last reactor 
exchanges heat with the fresh feed and 
recycle gas. It is cooled and flashed 
in a high-pressure separator. The re- 
cycle-gas compressors take suction 
from this separator, and the liquid 
product is ready for stabilization. 

The pressure of the reaction is con- 
trolled by regulating the flow of the 
make gas from the separator. Cur- 
rently, only three reaction stages are 
installed at the converted reformer. 
An additional reactor and reheat fur- 
nace will be installed this year. 


Product recovery . . . The product- 
recovery system used in Humble’s 
platinum reformers consists of a de- 
pentanizer which stabilizes the liquid 
product from the high-pressure sepa- 
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200 to 270 =260to0 310 300 to 370 
210 272 306 
213 275 310 
216 7 312 
218 2 314 
220 316 
318 
321 
324 
328 
333 
341 
349 
371 
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research method) 


10tor method) 


rator. The unique feature of the de- 
pentanizing towers is that they are 
equipped to produce a vapor side 
stream at about three trays above the 
tower bottom. When it is desired 
to produce a stabilized reformate suit- 
able for direct motor-gasoline blend- 
ing, a side-stream cut is produced. 

Approximately 80 per cent of the 
430° F.+ polymer material which is 
normally in the reactor product is re- 
moved when the reformate is pro- 
duced as a vapor side stream. Nor- 
mally, most of the reformate from 
the company’s reformers is fraction- 
ated in other units for production of 
aromatic solvents and blend compo- 
nents of aviation motor 
gasoline. Complete polymer removal 
is accomplished in this operation. 


as well as 


Regeneration system . . . A common 
regeneration system is provided for 
the two reformers. The system is so 
designed that a reactor can be regen- 
erated at one unit while a reactor is 
being prepared for regeneration or re- 
action at the other unit. Sizable time 
savings are thus achieved. A spare or 
swing reactor is provided at both re- 
formers. Therefore, no interruption 
in oil processing occurs as a result of 
regeneration. 

A high-pressure flue-gas generator 
supplies the unit gases used in regen- 
eration. These gases are circulated 
with a flue-gas blower while the air 
requirements for regeneration are sup- 
plied by reciprocating compressors. A 
more detailed description of the re- 
generation operation will be presented 
later. 


Special safety controls . . . In order 
to prevent the hazard of mixing re- 
generation gases and hydrocarbon va- 
pors, the reactors are provided with 
double block valves and a seal-gas 
system. When a reactor is on reac- 
tion, the regeneration valves are closed 
and an elevated pressure maintained 
between the valves with an inert seal 
gas. 

When a reactor is being regenerat- 
ed, its hydrocarbon valves are closed 
in the same way. The seal-gas system 
is provided with flow, pressure, and 
temperature recorders and alarms. 
The double valve system is of supreme 
importance as it makes possible blind- 
ing off one reactor from service, for 
repairs or catalyst change, without af- 
fecting the rest of the unit. 

The hydrocarbon valves for each 
reactor are motor-operated and push- 
button-controlled from the control 
room. One of the regeneration valves 
is motor-operated and the other is 
hand-operated. These valves are in- 
terlocked electrically to prevent errors 
in the sequence of valve operation. 


i69 





Oxygen recorders are on the inlet scale considerations “CATALYST ACTIVITY - PER CENT OF FRESH CATALYST 
140 





and outlet regeneration gas stream, dictate a still lower 
and each reactor is provided with tem- sulfur level as will 





perature recorders for observing re- be discussed later 
generation temperatures. Coke on the cat- 
Feeds of three distinct boiling alyst causes deacti- 
ranges are charged to the reformers vation. However, 
in blocked operation. In this way, an the regeneration 


optimum operating condition can be techniques employed oS a a a Te | Rca 
achieved for each feed. Table | pre- by Humble have ——FRESH CATALYST ACTIVITY 


sents typical feed-stock inspections been very successful 


Ihe feed stocks are desulfurized and in burning off the | 
fractionated at another unit and are coke from the cata- 40 80 120 160 200 240 280 320 360 400 440 480 520 


stored in intermediate tankage lyst, thereby restor- CATALYST AGE - DAYS 
ing its activity 
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Product vields .. . Typical product ( ATALYS1 ACTIVITY in the Humble reformers varied ac- 
: cording to the pattern over the first 500-plus days of operation. 

vields for each type of feed are pre- Catalyst activity... Fig. 2. 

sented in Table 2. The inspections on The “activity main- 

the debutanized product are presented tenance of the catalyst used in Hum- as low as 10 per cent. However, re- 

in Table 3. These data are presented 50", platinum reformers has been generation techniques successfully re- 

t two levels of severity for each feed exceptionally good. An average cata- stored the catalyst to the fresh level. 

It will be noted that the data are lyst activity of 85 per cent of fresh This extreme decline in catalyst ac- 

presented for severities of 93 and 9 catalyst has been achieved since the tivity was caused by insufficient re- 

octane number for the two lighter startup of the units. On one occasion generation and scale, which had par- 

feeds and 90 and 93 octane number the activity of the catalyst declined to tially plugged the catalyst beds. A 

for the heaviest feed ae 

Inasmuch as coke production in- 
creases as the boiling range of the TABLE 3—INSPECTIONS ON DEBUTANIZED REFORMATE 


feed increases, the heaviest feed is a oe , es 
usually not reformed as severely as Feed nominal boiling range ue athe piveshe hema 
the lighter feeds. The maximum se- 4 S.TM. octane Ne. (D 908. research method) 
verity attempted to date was 100 oc- Without TEL addition 

tane number when the feed with a Without addition of 3 ml. TEL per gal 


motor method) 


final boiling point of 270 was F 
il boiling point « F i STM. octane No. (D 35 
charged Ihe stabilized reformate Without TEL addition 
from this operation had a 103.8 re- With addition of 3 ml. TEL per ea 
search octane number, with the addi- 


tion of 3 ml. TEL per gal avity, °A.P.] 
. a V.p., psi 
Catalyst Deactivation 
S.T.M. distillation 
A platinum catalyst can be perma- mc gine e 
Initial boiling point 
nently poisoned by heavy metals such § per cent point 
as molybdenum, arsenic, and lead 10 per cent point 
This is usually not a problem if the 20 per cent point 
" 30 per cent point 
) per cent point 
‘0 per cent point 
Careful sandblasting of the lines and 0 per cent point 


feeds are prepared as overhead distil- 
ates, as is now done by Humble 


equipment _ prevented molybdenum per cent point 
poisoning of the catalyst when the old per Cem pou 
- per cent point 
molybdena reformer was converted S per cent point 
for platinum nal boiling point 
Sulfur is a temporary platinum-cat- 


Hydrocarbon typ yer ¢ olun 
ilyst poison. In order to prevent this i arbon type, per cent by volume 
Aromatics 
Paraffins 
originally desulfurized to less than Naphthenes 


effect, the reformer feed stocks were 
200 p.p.m. of sulfur. Corrosion and Olefins 


TABLE 2—PLATINUM-REFORMER PRODUCT YIELDS 


Feed nominal boiling range, F 200 to 270 260 to 310 300 to 370 


( product octane number 97 90 93 
Yield, % Yield, % Yield, % 


Vol Wi Vol wr Vol wt 


Product 
2.0 1.5 1.7 


H 2 
( 0.9 0.3 0.4 
0.6 0.9 

1.1 1.7 

2.3 1.7 3.5 2.6 

5s y Ae 18 5 2.8 

86.8 ] 88.4 93.0 84.9 89.9 


100.0 100.0 100.0 100.0 100.0 100.0 
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BETHLEHEM SUPPLY Bia 


Bethlehem’s husky 1013 is a heavy-duty drawworks designed for 
deep drilling. It's the sort of rig that inspires confidence even before 
the job begins. This power-packed outfit has the reserves that keep 
you going under the most adverse conditions. 

The 1013 is equipped with clutches of the air-friction type. 
Other features include extra-heavy shafts, roller bearings through- 
out, and massive water-cooled brakes that make possible an unusual 
margin of safety. The unit is lubricated by the reliable force-feed 
and pressure-grease systems 

The user is offered complete latitude in the choice of drives: 
mechanical power take-offs, rorque-converters, hydraulic couplings, 
electric couplings. There is entire freedom in the selection of en- 
gines. The drive set-up can be arranged for any number of prime 
movers, and with one or two pump drives, or without pump drive 

For complete flexibility, the rig is provided with three rotary and 
six hoisting speeds — as wide a range as is ever needed in this type 
of outfit 

You are invited to inspect all features of the Bethlehem 1013 
See it in action — it is outperforming all others in its class. Our 
nearest office will gladly give you full details of this hefty slugger 


BETHLEHEM SUPPLY COMPANY 
neral ( 21 E. Second St., Tulsa, Okla 
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G 
ngeles, Ca 


ETHLEHEN 





plot of the catalyst activity for the 
new unit is shown in Fig. 2. 

The catalyst in one reactor has now 
achieved a life of approximately 60 
bbl. of feed per pound of catalyst, 
with no indication of permanent ac- 
tivity decline. The oldest catalyst in 
the units has been on oil 450 days to 
date. An ultimate life of at least 2 
years is now anticipated. 


Regeneration . . . The platinum cata- 
lyst is reactivated by the process of 
regeneration. The reactor which is to 
be regenerated is replaced in the re- 


action sequence by the swing reactor, 
it is purged of heavy hydrocarbons 
with recycle gas, and it then receives 
an inert-gas purge. After purging, a 
flue gas containing approximately 2 
per cent of oxygen is passed over the 
catalyst at a temperature between 
800° and 1,050° F. 

When the coke burn is completed, 
the reactor is purged with inert flue 
gas, followed by a recycle-gas purge, 
and is placed back on reaction. The 
double block valve and seal-gas sys- 
tem is operated during regeneration, 
as previously discussed. Each reactor 





SHELL OI1L COMPANY refinery at Anacortes, Washington, has a 
50,000 barrel per day capacity. It is one of several new refineries 
built in the Pacific Northwest to serve an expanding economy. 
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... to serve the expanding Pacific Northwest 


Dependable, quality controlled chemicals assure 


ANHYDROUS 
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Numerous refineries 


ANHYDROUS 
HYDROFLUORIC ACID 


throughout the United States and Canada are e 


long-time users of PENNSALT quality controlled 


chemicals. 


WESTERN DIVISION 


PENNSALT CHEMICALS CORPORATION 


TACOMA, WASHINGTON 


Formerly Pennsylvania Salt Manufacturing Company of Washington) 


OFFICES AND TELEPHONES 
Tacoma, MArket 7-9101 
Los Angeles, LUdlow 7-6244 


Berkeley, AShberry 3-2537 Vancouver, B.C 


172 


CAUSTIC SODA 
eo 
LIQUID CHLORINE 


W 


Pennsalt 
Chemicals 


Portland, CApitol 8-7655 
Philadelphia, LOcust 4-4700 
PAcific 7578 


1850-1957 


is regenerated at about 6-day intervals. 
Generally, approximately 0.5 to 1.5 
per cent by weight of coke is burned 
during each regeneration. 


Corrosion and scale . . . The principal 
difficulties encountered in the opera- 
tion of Humble’s platinum reformers 
have been caused by sulfur and hydro- 
gen sulfide corrosion of the hydrocar- 
bon piping, which has resulted in 
metal loss and scale formation. Sulfur 
corrosion rates of 200 mils per year 
were experienced in the carbon-'2 per 
cent molybdenum tubes of the naph- 
tha preheat furnace at the new re- 
former. 

This furnace has since been retubed 
with 9 per cent chrome-! per cent mo- 
lybdenum tubes. Hydrogen sulfide 
corrosion rates of approximately 60 
to 90 mils per year have been experi- 
enced in the low-chrome molybde- 
num reheat tubes and transfer lines at 
this same unit. No corrosion was 
found in the 18 per cent chrome-8 
per cent nickel tubes in the convert- 
ed reformer. However, the same ex- 
perience was obtained with low- 
chrome molybdenum metals as at the 
new unit. 

In addition to the problem of metal 
loss, the scale flakes off the furnace 
tubes and transfer lines and plugs up 
the catalyst beds. The result is high- 
pressure drop and poor catalyst-bed 
distribution, which reduces the effec- 
tiveness of the catalyst. 

Because the reformers are equipped 
with double block valves, it has been 
possible to blind off a reactor, and to 
dump and screen the catalyst. The 
catalyst is reloaded, and activity is 
restored by regeneration. The perma- 
nent solution to the problem of cor- 
rosion and scale will be the installa- 
tion of a hydrodesulfurization unit de- 
signed to reduce the sulfur levels of 
the reformer than 25 


p-p-m. 


feed to less 


Other problems . . . Among the other 
problems encountered in the operation 
of the reformers has been the coking 
of feed heat exchangers. This 
caused by upset of the gas-blanketing 
system on the reformer feed tankage. 
The purpose of the gas blanket is to 
prevent oxygen from being absorbed 
into the feed. 


was 


Dissolved oxygen can result in ex- 
changer coking and fouling at the 
point in the system where the naph- 
tha becomes entirely vaporized. Early 
in the operation of the units, catalyst 
attrition resulted from the high ve- 
locity of the vapor entering into the 
reactors. New reactor entrance baf- 
fles have eliminated this problem. End. 
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Tests shed new light on 


Pipeline Pressure-Surge Problems 


“Electronic-computer techniques could be applied and would 
greatly facilitate the preparation of much of the material in 
chart and graph form .. . and lessen the computation effort 
required in the analysis of many pressure-surge problems.” 


by Robert D. Kersten and Edwin J. Waller 


Part 2 of Two Parts 


HE test station was equipped with 

four double-acting duplex Gaso 
pumps with V-belt drive. Crude oil 
is pumped from tankage through ap- 
proximately 45 miles of 8-in. line into 
tankage. There are diameter 
changes and short stub lines involved. 


several 


Instrumentation . . . Fluctuating pres- 
sures were measured and recorded 
with the aid of Consolidated Engi- 
neering Corp. and Baldwin pressure 
cells. The output of the cells was fed 
into a Midwestern recording oscillo- 
graph. The measured values of pres- 
sure recorded in Tables 2 through 7 
were obtained from the analysis of the 
oscillograph traces. Brown recording 
pressure gages were used to measure 
the mean discharge pressures at the 
sending and receiving ends. 


Crude-oil data . . . Samples of crude 
oil were taken before, during, and 
after the runs. Analysis of the 
samples gave the following data: 
Density 40.7° A.P.I. at 54° F. or 
1.59 slugs per cu. ft. 
51.5 S.U.s. or 
per sq. ft. 


test 


Viscosity 13.45 


10° |b.-sec 


Velocity of Propagation . . . The veloc- 
ity of propagation of pressure waves 
in the system was determined by meas- 
uring the time required for a down 
surge to travel from the sending-end 
pumps to the receiving end. An aver- 
age time of travel of 59.3 seconds 
was used, giving a velocity of propaga- 
tion of 4,029 ft. per second. 


Determination of the attenuation co- 
efficient . . . The attenuation coeffi- 
cient may be readily determined from 
Equation 5. Pertinent data are tabu- 

Robert D. Kersten is research engineer, 
Carter Oil Co., Tulsa, and Edwin J. Waller 
is associate professor of civil engineering, 
Oklahoma A. & M., Stillwater 


1957 


lated in Table 1. The mean pressure 
drop was plotted against the mean 
velocity and a value of 1.75 deter- 
mined for n. The resulting values 
of the attenuation coefficient were 
small enough to be ignored in the 
analysis of the test station piping. 


Analysis . . . With the distance, x, 
measured from the receiving end, the 
pressure and volume current for any 
end termination, Z,, are given by 
Equations 1 and 2. 

With ax small (i.e., Cosh ax l 
and Sinh ax ~ 0), Equations 1 and 2 
reduce to 


P. Cos Bx 

j Q. Z, Sin Bx 

G.= 24. 

j (P./Z,) Sin Bx 
receiving end: 

’, Q, Z, (16) 


Letting x l, the sending-end im- 
pedance becomes: 
Z. + j Z, Tan fl 
, pnanmemminai 
Z. + j Z, Tan pl 


P,/Q, (17) 


With the distance, x, measured from 
the sending end, the pressure and vol- 
ume current for any end termination, 
Z,, are given as: 

P. = P, Cosh yx 

— Q, Z,. Sinh yx 

Q, = Q, Cosh yx 

— (P,/Z,) Sinh yx (19) 
Again, when ax is small (i.e., Cosh 
ax ~ 1 and Sinh ax 0), Equations 
18 and 19 reduce to: 


r,=«@f,te 
— j Q, Z, Sin Bx 
Q, = Q, Cos px 
— j (P,/Z,) Sin Bx 

Letting x = | and: 

P, = Z, Q, 

the receiving-end impedance, Z,, 

comes: 


Z, — j Z, Tan Bl 
— (23) 


Z. — j Z, Tan pl 





rABLE 1—DATA FOR DETERMINATION OF a AND a 


q PS* 

cu. ft./ sec. (psi.) 
0.797 111.0 
0.847 138.0 
0.687 67.0 
0.612 60.0 
0.787 90.0 
0.870 148.0 


Nie hn! 


*PS 
as shown by recorder at the receiving end 
between statiuns. 


ax 107° 

numeric 
per ft. 
9.339 
9.945 
8.309 
7.712 
9.241 

10.036 


PR* 
(psi.) 


PS-PR p? 
(psi.) (psi. 


8.3 129.7 289.5 
7.5 59.5 219.3 
7.3 $2.7 212.5 
7.5 82.5 242.3 
8.5 139.5 299.3 


mean pressure as shown by recorder at the sending end; PR = mean pressure 
p = PS less PR plus effects of elevation change 
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ANALYSIS SKETCHES of field-test pipeline 


[he field-test pipeline system was 
basically composed of pumps, pipe- 
line, and receiving-end tank, as shown 
in Fig. 3a : 

Electrically, this system may be 
diagramed as shown in Fig. 3b. Anal- 
the system based on this ar- 
rangement gave pressure magnitudes 
n good agreement with measured 
However, the resulting phase 
were generally not in good 
agreement with measured values. 

The concept of treating the pump 
as a constant current generator (elec- 
trically speaking) was then introduced 
That is, the pump was thought of as 
having an internal impedance, Z;, in 
parallel and generating a volume cur- 
rent, Q,, which divides—part, Q,, cir- 
culating through the internal imped- 
ance and the remainder, Q,, 
out into the pipeline system 
See | ig 


VSIs of 


values 


angles 


flowing 
proper. 


Then 


From Equations 24 and 


Z Z 


[he 
may be readily calculated from Equa- 
tion 17, The measurement of P, per- 
mits calculation of Q, from Equation 
24. Knowing Q, and Q, (from pump 
equation), Q,; may be easily deter- 
mined from Equation 25. With the 
values of Q, and Q, known, the values 
of Z,; and Z, may be established from 


sending -end impedance, Z,, 
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system. Fig. 3. 


5 


Equation 24 or Equations 26 and 

If P, and Z. are known, the values 
of Q. may be calculated. It is not 
necessary to determine the 
Z, in order to proceed with the anal- 


value of 


VSIS 
known, it 
Z, by 


pe! mits 


However, if P, is now 
becomes necessary to evaluate 
means. This, in turn, 
evaluation of Z, (impedance at the 
pump) by use of Equation 26. Then, 
the sending-end value, P,, 
may be calculated from Equation 24 


some 


pressure 


TABLE 2—TEST NO. 1* 
Comparison of Measured and Calculated 
Pressure Values 


P4 (at pump) 
measured 


Q, (at pump) 
calculated 


@° Cu. ft./sec 

90.0 0.0980 
+145.8 0.0481 

90.0 0.1187 
104.1 0.0304 


12.62 
6.46 
16.46 
5.18 


y 
P3 (x 32 ft.) 


Calculated Measured 
Harmonic Psi g 
| | 2 12.50 100 
5.11 122 
15.33 118 
§.17 150.4 


14.90 
Lit ft.) 


Calculated Measured 
Psi ay Psi a) 
).76 105.2 11.44 106.4 
990 8 4.97 90 
148.2 15.61 156 
138.0 4.80 143 
14.54 


554 ft.) 
Measured 


Psi ri) 

9.89 161.1 
4.95 97 6 
12.27 27.6 
4.12 33.7 


12.04 


r.p.m 


=z in. TO TANKS(45 MILES)— 4 








Za 


ARRANGEMENT in one-pump tests with pump at end 


In the case of the field tests, ee 
was a known (measured) quantity. It 
was then possible to calculate Q, and 
hence, values of préssure and volume 


current at other points in the system 


One-pump tests with pump at end of 
line . . . The physical arrangement of 
the equipment was as shown in Fig. 4 
Points P2, P3 
of pressure pickups 
Three tests (Nos l. 
66.7, 77.4, and 8&2 


using this setup. The c 


etc., denote locations 
and 

r.p.m. were 
rcuit may 


visualized electrically as shown 
Fig. 3 
Applying the equations 


the 


and _ tech- 


niques outlined in previous sec- 
tion, the pressures at the various pick- 
Me 


up points were calculated isured 


TABLE 3—TEST NO. 2° 
Comparison of Measured and Calculated 
Pressure Values 


P4 (at pump) 


measured 
Harmonic 


O.O9RR 


0.05279 


Harmonic 


P2 (x 
Calculated 


Harmonic 


Prms 


Harmonic 
l 
4 
8 
Prms 


*Pump No r.p.m 


rHE Ol! 
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PUMP NO. | 


P3 


pressures at the var- 
ious pickup points 
were _ calculated. 
Measured and calcu- 
lated pressure values 
are compared in 
Tables 5, 6, and 7. 

Analysis of test re- 
P5 sults . . There 





e & in. TO TANKS(45 MILES) 


were SIX one-pump 








+ 7911 


EQUIPMENT 
not at end of line. 


Fig. 5. 
and calculated values are compared in 
Tables 2, 3, and 4 
One-pump tests (with pump not at end 
of line): The physical arrangement of 
the equipment was as shown in Fig 5 
Three (Nos. 4, 5, and 6) at 
59.4, 76.4, and 84.5 were run 
using this setup. The may be 
visualized electrically as shown in Fig 
3. However, Z. in this case is the 
parallel combination of the long line 
the short with the 
line 
Again, applying the equation and 


tests 
I Pp m 


circuit 


and stub in series 


short 6-in 


techniques previously outlined, the 
TABLE 4—TEST NO. 3° 
Comparison of Measured and Calculated 


Pressure Values 


P4 (at pump) QO, 
calculated 


(at pumf ) 


measured 


u. ft. sec p 
0.0950 119.8 
0.0448 142.8 
0 0963 97.4 
103.2 


P3 (x 


Calculated Measured 
Harmonic > ? 
5 118 
143 
106 
120 


Harmonic 
I 


4 
4 


& 
Prms 


Calculated 


Harmonic 
1 
4 
» 
Prms 


*Pump No. 4 66.7 r.p.m 
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475 ft. —_—____» 
ARRANGEMENT in one-pump tests with pump 


tests. The  oscillo- 
graph traces were 
analyzed for the 
first, third, fourth, 
and eighth _har- 
monics at three different points in the 
pipeline 

In order for the theory to predict 
accurately the experimental pressure, 
the difference Y between the observed 
pressure and_ theoretical pressure, 
when analyzed statistically, must have 
reasonable values when compared to 
the precision of measurement. The 
differences Y P,, P..) are re- 
corded in Table 8 

When these 72 values are analyzed, 
it is found that 


hk 
mean, ¥ 


is normally distributed with 
0.15 psi. 0 


TABLE 5—TEST NO. 4* 
Comparison of Measured and Calculated 
Pressure Values 


P! (at pump) 
measured 


Q. (at pump) 
calculated 


Harmonic > Cu. ft/sec. @ 
l 7 0.0687 90.0 
; 0.0378 +126.6 
4 5 0.0920 95.6 
8 s 0.0312 98.9 


Prms 


Calculated Measured 
Harmonic Psi ? Psi ? 
l 8.72 94.9 8.61 91.4 
§.28 +123.4 4.20 L996 
9.94 129.8 10.23 130.6 
2.03 1.79 —166.9 
9.99 


3 (x 111 ft.) 
Calculated Measured 
Harmonic Psi ? Psi 

] 8.80 94.4 8.94 
123.4 4.62 
129.8 12.17 
160.4 3.72 

11.47 


4 70 

4 i1.41 
& 3.90 
Prms 11.30 


I1@re 


507 ft.) 


PS (x 


Calculated Measured 

Harmonic Psi p ? 

l 8.68 136.4 

5.30 2.6 

4 9.94 +62.2 

S 2.07 184.8 l 
Prms 10.16 


54.5 


Pump No. | at 59.4 r.p.m 


49.4 


2. The standard deviation = 
(CY, — ¥)*/72}'/2 = 1.33 psi. 

3. Therefore, with 95 per cent con- 
fidence (i.e., 19-1 odds), the experi- 
mental pressure amplitudes are pre- 
dicted by the theory within 2.66 psi. 
(two standard deviations) of the theo- 
retical pressure, without regard to the 
precision of measurement. It is noted 
that only one measurement differed 
by more than +4 psi. and only eight 
by more than +2 psi. (See Table 8.) 

When considering that the factors 
that comprise the error of measure- 
ment alone might be as much as 
+4.32 psi.. one can only conclude 
the fundamental principles and theory 
satisfactorily predict measured pres- 
sures within limits of instrumentation. 

In comparing the root mean square 
(square root of one-half the sum of 
the squares) pressure values, it was 
found that none of the 18 values ex- 
ceeded the probable error of +4.32 
psi. (See Table 9.) 


Conclusions and Recommendations 


The results of the work related here- 
in adequately account for the pressure 
fluctuations in a reciprocating pump 
system. Specifically: 

1. The validity of the basic under- 

TABLE 6—TEST NO. 5* 


Comparison of Measured and Calculated 
Pressure Values 


Q, (at pump) 
calculated 


P1 (at pump) 
measured 


Cu. ft./sec. @ 
0.0962 126.2 
0.0395 +146.6 
0.0969 100.2 
0.0472 106.0 


Harmonic Psi ? 
I 11.92 —131.2 
3 3.77 +136.2 
“ 7.21 108.4 
8 4.10 21.4 
Prms 10.60 


P2 (x 


32 ft.) 


Measured 


Calculated 

Harmonic 7) Psi 
l 2 137.6 12.48 

3 2 +114.1 4.39 

4 2 143.7 12.83 

8 +176.3 1.14 
Prms 13.05 


111 ft.) 


P3 (x 


Calculated Measured 


Harmonic Psi p Psi 
l 12.25 137.6 13.72 

3 4.91 +114.1 5.28 

4 11.73 143.7 16.67 

s 6.48 +176.3 6.28 
Prms 13.30 16.33 


507 ft.) 
Measured 


Calculatec 


Harmonic Psi ? Psi 
] 12.09 191.6 12.74 
3 4.32 47.9 
4 9.27 +-0.2 
8 1.59 +104.1 
Prms 11.25 


*Pump No. | at 














UNIFORMITY MEANS FAST ALIGNMENT when you specify Republic 


Electric Weld Line Pipe. Regularity of wall thickness eliminates thin spots 


—major cause of time-consuming, costly burn-throughs. Accurately 


matched diameters and bevels assure sound welds, right down the line. 


REPUBLIC 


aM) Worldi Widest: Range of Standard, Steels 


STEEL 
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EQUIPMENT WORKS FASTER 


with REPUBLIC ELECTRIC WELD LINE PIPE 


Fast, sound, pipeline field welding depends on three essential factors. One is 
good equipment. The second is welding skill. And the third is quick, accurate 
joint alignment—to allow the first two to operate at peak efficiency. This third 
factor requires uniform size, wall thickness, and concentricity throughout 
every length of pipe—the consistent quality you can count on in Republic 
Electric Resistance Weld Line Pipe. 


The year-in, year-out dependability in every characteristic of Republic Elec- 
tric Resistance Weld Line Pipe is based on unified control of both materials 
and manufacturing processes. Steel used combines ductility with high yield 
strength. Flat rolling produces uniform width and thickness. Visual inspection 
assures sound surfaces. Resulting line pipe, formed and welded from this mate- 
rial, provides easy bending, exactly matched ends free of thin spots, and excel- 
lent pressure resistance, length after length. Result: laying schedules are easy 
to maintain . . . even to exceed. Sound interiors and exteriors eliminate scale 
clogging of valves and regulators and simplify wrapping. 

Republic Electric Resistance Weld Line Pipe has established an enviable 


performance record in thousands of miles of pipeline throughout the world. 
It is typical of the high standards of quality found in Republic’s complete line 
of oil country tubular goods. Types include Continuous Butt Weld from 4” 
through 4” nominal, Electric Resistance Weld from 2%” through 16” O.D., 
and Electric Fusion Weld from 24” through 30” O.D. For complete infor- 
mation, contact your Republic sales office, or mail coupon. 


BOLTED EQUIPMENT ASSEMBLIES 
subject to impact and vibration 
won't work loose if they're fastened 
with Republic Nylok® Bolts and 
Nuts. Resilient nylon pellet imbed- 
ded in body of bolt or nut forces 
tight metal-to-metal lock between 
opposite mating threads. Immune 
to age and moisture. Lock is secure 
even if fastener is not seated. Send 


DEPT. C-3156 


REPUBLIC STEEL CORPORATION 


FAST COMMUNICATION vic micro- 
wave radio helps boost efficiency of 
pipeline control operations. Truscon 
Steel Towers provide the all-weather 
dependability essential to on-the-air 
continuity. Available in all sizes, 
either guyed or self supporting, like 
the rugged 175-foot unit shown here. 
Reliability is proved by world-wide, 
in-service performance record. Mail 
coupon for complete data. 


FAST INSTALLATION is only one of the 
many advantages of specifying Re- 
public SRK (Semi-Rigid Kralastic) 
Plastic Pipe for crude and brine pipe- 
lines. SRK can be cut with ordinary 
handsow. Joints are permanently se- 
cured in seconds, using brush-applied 
solvent and plastic couplers. In addi- 
tion, Republic SRK is strong, light, 
easy to handle, extremely corrosion 
resistant. For facts, send coupon, 


3112 EAST 45th STREET « CLEVELAND 27, OHIO 


coupon for details. 
Please send further information on: 
[) Line Pipe O SRK Plastic Pipe 


0 Nylok Fasteners O Truscon Steel Towers 


anal Stel Froduadd Name Title 


Company 
Address 
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lying derivations has been established TABLE 8—DIFFERENCE BETWEEN MEASURED AND CALCULATED PRESSURE 
(a) The fundamental principles and VALUES FOR EACH HARMONIC 


equations formulated in the basic theo- ¥ Mins ¥ Gti 
retical analysis have been verified. Pickup Harmonic psi.* Test Pickup Harmonic psi.* 
(b) The principle of superposition } 1 0.27 4 ? ’ 0.11 
is applicable to this situation 3 12 3 I 08 
(c) Simplification of the general ; : 7 ~ 
mathematical expressions is valid for : 
this case ’ 129 ; | 14 
2. The applicability of the funda- 6 3 08 
mental principles to a field-scale sys- ~ 
tem has been demonstrated 
(a) The techniques of analysis were 
successfully applied to an actual field 
installation 
(b) It appears that the use of these 
results will be limited only by the 
ingenuity of the persons performing 
the analysis 
(c) The results of this work are 
general enough in nature to permit 
the designer to apply them to a variety 
of piping configurations with a high 
degree of confidence 
The parameters based on the con- 
cepts of the hydraulic-electric analogy 
have been reasonably well established 
Although work should be continued 
on the study of these basic parameters, 
the main effort should be directed 
toward further development of tech- 


TABLE 7—TEST NO. 6° 


Comparison of Measured and Calculated 
Pressure Values 


P1 (at pump) Q, (at pump) 
measured calculated 


Psi i) Cu. {t./ sec rr) 
7.87 114.9 0.0639 109 
3.88 +115.7 0.0437 +126 
7490 104.3 0.1159 ¥99v 
7.82 42.6 0.0629 131 
9.29 


*Plus indicates calculated value greatest 


P2 (x 32 { niques of analysis for more complex TABLE 9 
pipeline systems. Comparison of Measured and Calculated 
Calculated Measured The basic theme of this entire re- Root Mean Square Pressure 
Psi o Psi search activity is the hydraulic elec- Values 
8.01 —122 | ; tric analogy. This being the case, elec- 
462 +90 tronic computer techniques could be 
10.59 —146 
0.83 146 
9.96 


Calculated Measured Dif 

Test Pickup orms rms ference 
applied and would greatly facilitate iy ‘pai. ‘psi. psi.* 
the preparation of much of the mate- 15.80 14.90 10.90 
rial in chart and graph form. Such 15.58 14.54 11.04 
P3 (x Lid ft procedures could lessen considerably 15.13 12 +3.09 
the computation effort required in the 148 0.28 
analysis of many pressure surge prob- 14.8 , 0.64 
Psi or) lems . 14.7 1.03 
8.15 122.0 
540 490.2 ’ Acknowledgments 3 ; : ) 0.87 
14.18 146.4 } 1 2 3 5 2.10 
7.38 +146.4 152 The work reported herein was per- 5 2 +O.11 
13.25 formed by the staff of the division nae 
of engineering research, Oklahoma In- ; 0.17 
; stitute of Technology, Oklahoma 11.38 

Calculated Measured A. & M. College, Stillwater 

S 3 

“ The study was performed under the . - 

24 | Q? SI f . 

801 —181.2 10.40 , administrative direction of Dr. Clark ; 11.25 il 

4.61 89.5 4.69 A. Dunn, director, division of engi- 
4 10.59 25.4 9.94 neering research. Dr. H. T. Fristoe 9 11 


13.25 


g 0.83 +28.4 , and Profs. R. L. Flanders and J. R ; a 


Prms 9.96 | 5 9.96 10 
Norton rendered valuable assistance 


Calculated Measured 


PS (x 


*Pump No. | at 84.5 r.p.m in related consulting Capacities. End. *Plus indicates calculated value greater 
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complete line of Roller Bearings... 


For every field of transportation and industry 





Job-tailored 

in a wide range 

of sizes to fit 

your specific needs 


Aircraft? Automobiles? Earth-moving 


your spec 

dependable Bower bearings are 
virtually custom-built to the job .. . 
engineered and sized to match any 
requirement. 

Important, too, are exclusive Bower 
design features that assure long life, 
top performance, less maintenance. 
And when you specify Bower bearings 
you can always be certain of the high- 
est quality materials and workman- 
ship. These reasons, of course, are 
why Bower straight, tapered and 
journal roller bearings are used by 
leading manufacturers everywhere— 
for any application. 

Let a Bower engineer give you full 
details of the complete Bower line. 
Call him in while your product is still 
in the design stage. 


ODBOWE Fac 


BOWER ROLLER BEARING DIVISION FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICH. 
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How 31 Companies Are Fighting 
Corrosion in Cat Reforming 


THE TROUBLES... 


Excessive metal loss 





Heavy scaling of furnace tubes 
Plugging of catalyst beds 
Fouling of heater and exchanger tubes Aluminizing 


SURVEY of 31 companies, repre- 

senting experience on all types of 
commercial catalytic reforming units 
and desulfurizers which use hydrogen, 
revealed that the most frequently en- 
countered difficulties related to corro- 
sion heavy 


scaling of furnace tubes, exchangers, 


were excessive metal loss: 
and/or transfer lines; plugging of cat- 
alyst beds; and fouling of heater and 
exchanger tubes 
The widely 
combat and/or 


most used methods to 
corrosion are 


18-8 


control 


proper alloying, generally with 
chromium-nickel stainless steel at high 
temperature feed-stock desulfuriza- 
tion; hydrogen sulfide removal from 
recycle gas; and aluminizing 

Without exception, all companies 
stated that their corrosion experience 
catalytic reformers 


that 


with agreed ven- 


erally with described in recent 


literatu 

scale . . . In most of the 
modern processes a platinum-type Cat- 
With these catalysts, the 
sulfur is transformed to hydrogen sul- 


Corrosion 


alyst is used 
fide and appears in the hydrogen-rich 
recycle gas stream. In several catalytic 


large volumes of corrosion 
sulfide) 


unexpectedly high corrosion 


reformers 
scale (iron became a serious 
problen 
rates were also found 
While the literature 
riousness of 
report of the A.P.1 


who 


indicated the 
corrosion by 


possible se 


nmary 
mer corrosion Author 
f the panel with Socony 
Paulsboro, N ther panel 
\. McCarthy } Petro 
sville, Okla cil Ph 
Oil & Refining Bay 
C. H. Sama 
Whiting, Ind. Paper pre 


vision 


tandard 


meeting 
eum Institute, PI Iphia 


he original titl rOsiol 


rming 
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Proper alloying—18-8 Cr-Ni stainless 


by E. B. Backensto 


hydrogen sulfide, the available data 
were not directly applicable to cata- 
lytic reforming conditions 

The first data on 
under simulated reforming conditions 


This 


report proposed the following three 


corrosion rates 


were reported in October 1955 


general methods for 


rosion by hydrogen sulfide: (1) reduc- 


minimizing Cor- 


tion of 


streams: (2) use of 


hydrogen sulfide in process 
chromium-nickel 
austenitic steels; and (3) protection of 
steels by aluminizing. 

In the year that 
a considerable amount of 


followed, 1956, 
informa- 
tion on this subject appeared in the 
literature. The paper by Sorell and 
Hoyt" contains an excellent bibliog- 
raphy and is a thorough collection ot 
data on corrosion by hydrogen sulfide 
as related to catalytic reforming 
Materials of construction, 
tion 


inspec- 
reports, and corrosion experi- 
ences for the following reforming and 
associated processes can now be found 
in the literature: Autofiner,- Cat- 
former,” * Platformer,? '* Platinum- 
Catalyst Reformer, Sinclair-Baker 
»75 14 Sovaformer,! Thermofor Cata- 
lytic Reformer, Ultraformer 
Correlation charts which can be 


for the selection of construction mate 


and 
used 
rials have been presented idl 
't The types of plot and the slopes 
of the 
somewhat, but all charts will produce 


isocorrosion rate curves differ 


the same general conclusions. Theories 
for the corrosion mechanism for hy 
drogen sulfide in a hydrogen-rich at 
mosphere have been proposed recent 
t\ . W hile field 
the various types of aluminizing are 
still 


periences with 


results with 


meager, reference is made to ex 


iluminizing in several 


recent articles 


4 Pi Ce ood 


Feed-stock desulfurization 
H.S removal in recycle gas 


Magnitude of Panel Survey 


The panel contracted 34 licensing 
and/or operating companies Replies 
were from 31 companies, 
representing experience with all types 
of commercial catalytic reforming 
units and desulfurizers which utilize 
hydrogen. Only four companies had 


received 


no experience to report because of the 
short on-stream time of their units 
Most companies had operating expe 
rience with more than one unit and, 
in many cases, with different types of 
units 

For feed desulfurizers utilizing hy- 
drogen, one company reported that it 
seemed to get lower corrosion rates 
trom hydrogen-hydrogen sulfide mix- 
tures than would be predicted by pub- 
lished information. Although the liter- 
ature indicates the need for 18-8 
chromium-nickel steels for their serv- 
ice, they have had satisfactory 


with straight chromium stainless steels. 


results 


4 second company reported a case 
in which 
much lower than the rates predicted 
in the literature. Bauxite desulfuriza- 
tion was employed, and no measurable 
metal found after 5 months 
of operation with a naphtha contain- 


corrosion was found to be 


loss was 
ing sulfur equivalent to 0.120 per cent 
by volume of hydrogen sulfide 


Corrosion severity . . . For the pur- 
pose of the survey, corrosion was con- 
sidered serious whenever it or its prod- 
ucts interferred with the normal oper- 
Of the 27 
5 . 

21 experienced serious cCor- 


their 


ation of the unit companies 


reporting, 
rosion in at least one of units 
Of the six companies reporting no 
serious corrosion, one reported that 
early indications of very rapid corro 
tubes to be the result 
of excessive tube-wall 


Another company 


sion in heater 
temperatures 
reported moderate 
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Parkersburg’s top-quality, pre-engineered metal buildings are 
serving in hundreds of different ways to provide quick, rugged, 
weather-tight construction in the field. These precision-fitted 
units feature unique ‘‘seven-fold”’ interlocking joints offering the 
tightest, most rigid weather seal available today. 

Parkersburg metal buildings can be moved or enlarged . . . be 
finished or insulated . . . will withstand driving rain, dust, snow, 
and high winds. They can be erected quickly and economically 
into attractive units ranging in size from tool sheds to large storage 
or factory buildings. 

Look into the many Parkersburg advantages today . . . Write 
to Department B-2 for additional information. The Parkersburg 

“WISE name is your guarantee of unequaled quality. 
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OF METAL 
BUILDINGS” 


60 years of successful service! 
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oeameend Division of Parkersburg-Aetna Corporation 
PARKERSBURG Parkersburg, West Virginia 
Factory Locations: Parkersburg, West Virginia; Pomeroy, 
Division Ohio; Coffeyville, Kansas; Houston, Texas. 


Building Division Sales Office: Dallas, Atlanta, New York, 
Chicago, Parkersburg. 





corrosion during the initial run, con- 
fined mostly to heater tubes, where 
the scale was 1/64 to 1/32 in. thick. 
Two companies reported that pilot- 
plant operations resulted in high cor- 
rosion rates; the results, therefore, 
were used to select the proper alloys 
in the commercial units. 

The remaining two companies had 
essentially no hydrogen sulfide in 
their units because the was 
not of the platinum type; the sulfur 
in the charge stock combined with 
the catalyst and was released as sul- 
fur dioxide on regeneration 


catalyst 


Preventive measures . . . Seven com- 
panies reported that no preventive 
measures were incorporated against 
high-temperature hydrogen sulfide at- 
tack in their catalytic reforming units 
when first built. Generally, their ex- 
perience with catalytic cracking and 
thermal reforming units was used to 
guide the selection of materials. 
Low-chromium-molybdenum _ steels 
were used extensively for high-tem- 
perature service and to guard against 
hydrogen attack. Some 18-8 chromi- 
um-nickel steels were used for their 
high-strength properties. One com- 
pany employed feed desulfurization 
unless the sulfur was low; at the 


higher-sulfur levels, parts of the unit 


were designed with added corrosion 
factors 

Of the 21 companies reporting se- 
rious corrosion in at least one of their 
units, 7 had employed some stainless- 
steel alloying, 5 used feed desulfuriz- 
ers, 4 used hydrogen sulfide-removal 
systems on the recycle gas, and 2 used 
aluminizing. Several companies used 
of these preventive 


= 


combinations 
measures. 

The serious corrosion, however, did 
not occur in locations where suitable 
preventive measures were used. The 
type of serious corrosion was not al- 
ways the same, it was not always sul- 
fidic in nature, and experiences were 
not directly comparable for similar 
units 


Nature of corrosion .. . The following 
list shows the various types of diffi- 
culties encountered and the number 
of companies reporting each type: 


Number of 
( ompanies 
loss (above that 


Excessive metal 


anticipated) 20 

Heavy scaling of furnace tubes 
exchangers, and/or transfer 
ines 

Plugging of catalyst beds 

Fouling of heater and exchanger 
tubes 

Stress-corrosion 
tenitic stainless steel 

Pitting or condensate-chloride 
corrosion 

Hot spots in furnace tubes 


cracking of aus 


182 


High-temperature hydrogen at 
tack on carbon-steel reactor in 
ternals (not on pressure-retain 
ing components) 

9. Carburization 

10. Dezincification 

11. Fatigue failure due to vibration 


Metal Loss and Scaling 


Data in the current literature on 
high-temperature hydrogen _ sulfide 
corrosion adequately illustrate the de- 
gree of metal loss and scaling which 
can be expected under various cata- 
lytic reforming conditions. In one 
case cited for the panel, 500 lb. of 
removed from one fixed- 
after 8 weeks of opera- 


scale was 
bed 
tion. 

It was mentioned that the 
formed is too porous to be inhibitive 
as in thermal cracking where coke 
plugs the pores of the scale. The scale 
formed is chiefly from monosulfide. 
The use of X-ray fluorescent tech- 
niques shows that, initially, chromium 
tends to concentrate in the scale at the 


reactor 


scale 


metal surface 

Not all scaling difficulties, how- 
ever, are explained by the available 
information. One company reported 
extensive scaling on the feed side of 
5 per cent chromium-molybdenum 
preheat exchanger tubes. This was 
very similar to iron sulfide scale found 
at high temperatures in a hydrogen 
sulfide-hydrogen atmosphere, except 
that no hydrogen was added to the 
feed stream. 

A theory was advanced by the com- 
pany that hydrogen from the reactor 
effluent stream inside the tube dif- 
fuses through the tube walls. However, 
the panel believes that it is more like- 
ly that the hydrogen present was either 
dissolved in the feed or produced by 
thermal cracking. 

Plugging due to scale accumulation 
in the catalyst bed usually results in 
high pressure drop, sometimes neces- 
sitating lowering of the unit through- 
put. Plugging which resulted from 
flaking scale was the indirect cause 
of a damaging fire in one case. 


Fouling . . . Fouling of exchanger 
tubes has been particularly trouble- 
some in many installations. Fouling, 
similar to a case reported in the liter- 
ature recently,'® was prevalent in ex- 
changer bundles before naphtha pre- 
treaters, in the vapor phase or at the 
vapor point, and was usually due to 
sulfur and oxygen compounds. 

The fouling may be accompanied 
by some corrosion, since in one case 
(< 0.06 per cent by weight of sulfur, 
at 400° to 500° F., with hydrogen 
present) several leaks were found on 
testing. However, this was after the 
fouled bundles were cleaned by acid 
washing, and the panel believes that 


this may have been the real cause of 
failure. 

Fouling may occur on the fresh- 
feed or shell side of the exchangers 
where no hydrogen is present. This 
may be in the form of a relatively 
loose layer of scale, plus a carbon 
buildup on the outside of the tubes. 
Remedies that have been tried, but 
not always successfully, usually cen- 
ter around the elimination of oxygen 
in the storage system. 

Examples include gas-blanket stor- 
age tanks, use of floating-roof tanks, 
direct “rundown” of charge to unit, 
and installation of deaerator towers 
Other methods include use of inhib- 
itors, spare bundles, duplicate ex- 
changers and bypass connection, and 
replacement of carbon and 
low-chromium steels with 
mium-nickel steels. 


steel 
18-8 chro- 


Stainless-Steel Failures 


After 1'2 years of operation, eight 
stainless-steel furnace tubes (Type 
304, original thickness 0.31 in.) in 
one unit were retired because they 
were pitted below the minimum wall 
thickness. Two of these coked 
solidly and were deeply pitted to a 
minimum thickness of 0.14 in 
This pitting was not believed to be the 
result of sulfur corrosion. 

The operating temperature 
1,120° to 1,175° F., but may have 
been abnormally high at times. The 
only microstructural defect observed 
was carburization of all inside sur- 
faces, 0.002 to 0.010 in. deep, but the 
degree of carburization could not be 
correlated with the severity of pitting. 

Cracking of austenitic welds in both 
ferritic and austenitic furnace tubes 
has been reported. Here the impor- 
tant factors were reported to be weld- 
ing quality, inherent microfissuring of 
austenitic weld deposit, and possible 
stress-corrosion cracking from the 
formation of polythionic acids from 
iron sulfide scale and moisture during 
turnarounds. 

To prevent this type of failure, in- 
creased efforts are made to insure 
sound welds by radiographic and dye- 
penetrant examination, hydrostatic 
test, and use of welding rods contain- 
ing a small amount of ferrite. Also, 
before the furnace coils are opened 
for a down period, they are filled with 


were 


wall 


was 


a 5 per cent solution of sodium car- 
bonate to neutralize any acids which 
may be formed. 

Stress-corrosion cracking has been 
Type 304 stainless steel 
in parts other than furnaces. Stress 
from bending and corrosion from 
hydrogen sulfide were reported to 
have caused a tube operated at 1,100° 
F. and 265 psig. to crack at a U-bend. 
Stress relieving (conditions not given) 


reported in 
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Copon. 


FOR CORROSION CONTROL 


Out in the Gulf, adequate corrosion control is often the difference 
between profit and failure. Faced with tremendous odds and sky- 
rocketing equipment costs, operators can’t afford to share in industry’s 
annual $8 billion loss to corrosion. So, on rig after rig, they have 
stopped corrosion with Copon coatings scientifically developed to 
meet the unusual conditions that exist at offshore locations. 

Copon coatings provide matchless protection for costly offshore 
equipment . . . below the water-line, above the water-line, and in the 
critical splash area. They adhere tenaciously to metal, form thick 
films for superior protection of seams, welds and sharp edges, and 
resist the abrasive action of workboats tied alongside the structures. 
Subjected to conditions that break down conventional coatings in 
months, Copon coatings provide years of protection. 

Why not use Copon to solve your corrosion problems? A com- 
plete technical service is available. Write today for details. 


For complete information on Copon, write on your 
company letterhead to the manufacturer located nearest your city. 


ALLIED PAINT MFG. COMPANY COAST PAINT & LACQUER CO. 
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ar tee le ENTERPRISE PAINT MANUFACTURING CO 
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recommended. A 
nozzle cracked in similar 
was replaced with 4 to 6 per cent 
chromium steel. The panel knows of 
no generally recognized case of stress- 
corrosion cracking at high tempera- 
ture; the panel believes these failures 
were probably the result of corrosion 
during a shutdown. 

Trouble in the nature of stress cor- 
hydrogen embrittlement, of 
fatigue has been experi- 
enced in valves compres- 
sors handling hydrogen sulfide. This 
has been attributed by one company 
to the action of hydrogen sulfide upon 
metals subjected to frequent changes 


Is nOoOW 


Ty pe 304 
service and 


rosion, 
corrosion 


relief and 


@ @ Look to CQOK for Better Rings! 


in tension or compression. The fail- 
ures were very rapid—in a matter of 
hours in some cases—with all types 
of ferrous material, including stainless 
steel. 

The company claims that this diffi- 
culty can be overcome by the use of 
Inconel, “K” Monel, or aluminized 
carbon steel, preferred in that order. 


Intergranular attack ... A Type 304 
stainless-steel thermowell in a furnace 
outlet line was found badly 
under the following operating condi- 
tions, which included one 5-minute 
period of steam-air decoking; temper- 
1,180° to 1,200° F.; hydrogen 


corroded 


ature, 


After 25,037 operating hours... 
Cook rings good for 10,000 more! 


ERE’S the result of a cylinder inspec- 
Rockville Centre, N. Y., 
power plant officials. It's a 
report on their No. 8 Diesel unit after al- 


tion by 
municipal 
most three years of continuous operation. 
ee . 
While several rings were replaced in 
and 2, Cook 
5 and 6 could 
And « 


OO! 


Grooves l rings in 


Grooves 4, 4, for 


10,000 


run 


another hours! linders 


averaged less than maximum 


wear per 1000 hours of operation.?? 


9 {8 


Light-tight Cook Piston Rings prevent 
and per- 
they 


scuffing blow-by conform 


fectly to the cylinder wall because 
final 


In addition, Cook rings are 


are re-turned as a manufacturing 


process ten- 
sioned by an exclusive, gentle “squeezing” 
process that guarantees constant, uniform 
tension jor life! 


For Cook 


Piston Rings and name of nearest repre- 


complete information on 


write: ( 
8th 


sentative, Lee Cook Company, 


South Street, Louisville 3, Ky. 


c.LEE 


a 
» COOK 


COMPANY 


4 ary of L 


Dover Corporation 


Rings and Packings Since 1888 


content, 60 per cent. Examination 
showed intergranular attack, probably 
from sulfur compounds, with subse- 
quent spalling; the hottest part was 
carburized and pitted. 

In Hydrofiner service, some inter- 
granular attack of Type 304 stainless 
steel has occurred and has 
pipework failures. The source of this 
information believes Type 304 to be 
susceptible to intergranular attack by 
hydrogen sulfide above 650° F. No 
intergranular attack by hydrogen sul- 
fide has been reported on 18-8 mate- 
rials stabilized by columbium or ti- 
tanium 

An_ unpublished 
states that these stabilized 
rials form a protective film of iron 
sulfide which adherent 
and should not be removed during 
shutdown periods. Intergranular crack- 
ing adjacent to welds in Type 
tubing in catalytic reforming service 
has been the lit- 
erature.!* 


caused 


German 
18-8 


report 
mate- 


scale is very 


304 


also reported in 


Chloride corrosion . . . Reports have 
been received that corrosion in shell 
and outlet piping of final reactor ef- 
fluent coolers is believed to be attrib- 
utable to hydrochloric acid produced 
from alternate injection of chloride 
and into reactors to maintain 
activity. Chloride 
temperature 


also 


watel 
corrosion, 


Variation 


catalyst 
aggravated by 
and 
at the junction of liquid lines from 
hot and cold receivers. 
This eliminated by 
ment of piping for better flow condi- 
tions, plus alloy lining of the junc- 
not 


turbulence, caused failures 


was rearrange- 


tion areas (the type of alloy was 
given) 

Several reports state that exchanger 
tubes, particularly after feed pretreat- 
ers, have been plugged, as much as 
80 per cent, with ammonium chloride 
In another instance it 
that stress-corrosion cracking of anti- 


was believed 
monial admiralty exchanger tubes and 
compressor valves was promoted by 
Where 


trouble developed, the strippe 


ammonium — chloride this 
rerun 
condensers are now 


until all blue color (in- 


towers, and 
water-washed 
dicative of compounds) 1s 


shut 


copper 
gone whenever they down 

Hot-spot failures . . . One hot-spot 
rupture resulted in an explosion and 
damage. Typical hot-spot splits, 
mostly on “roof” and 
have been cited. In some cases faulty 
have 


fire 
outlet tubes, 
thermocouple installations may 


permitted excessive metal tempera- 
tures 

In one unit this type of failure on 
5 per cent chromium heater tubes was 
reported to be due to a thick ("4 in.) 
layer of 


of carbon over 


scale, sometimes with 's in. 


the scale. Acid clean- 
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HENRY VOGT MACHINE CO., P.O. BOX 1918, LOUISVILLE 1, KENTUCKY 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, 
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not eliminate these de- 
Steam-air decoking is 


ing alone did 
Now 


used prior to 


posits 


acid cleaning 


Moisture . . . For one type of design, 
after a year of Operation, two of six 
desulfurization units had 
ing trouble. The total 
charge to all these units was below 
0.1 per cent by weight; all contained 
chloride ion. Scaling was worst when 
the naphtha was saturated with water 
and least when the naphtha was dry 
In the four units where no serious 


serious scal- 


sulfur in the 


trouble occurred, the charge stocks 
contained 150 to 180 p.p.m. of water, 


but no free water. (The charge to the 


reformer reactor section is considered 
dry at 20 p.p.m. of water) 


Important factors ... There was unan- 
imous agreement that the most impor- 
tant factors in catalytic reformer cor- 
rosion were the concentration of hy- 
drogen sulfide in a hydrogen atmos- 
phere and temperature. Three compa- 
nies were of the opinion that when 
hydrogen chloride was present, it con- 
tributed to the 
rosion. 

Oxygen content of the feed and the 
alternating from reducing to oxidizing 
(during regeneration) conditions were 
considered important factors by three 


severity of the cor- 
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Pictured here is just one of the many varia- 


tions of a BRADEN back-of-cab winch installa- 


tion. Every part is designed to fit in its place 


with the minimum of effort. 


There is a BRADEN Winch to fit every make 


and model of truck. And BRADEN models are 


designed for both back-of-cab and front mounting. 


Capacities range from 6,000 to 100,000 pounds. 


Specify BRADEN Winches . . 


write 
FOR 
cataroe 


BRADEN WINCH COMPANY 





and be sure! 


In service around the world 


companies. The following secondary 
factors were mentioned pressure; 
geometry of the corroding surface; 
ammonium chloride; and sulfur, ni- 
trogen, water, and arsenic content of 
the feed. 


Corrosion measurements . . . In com- 
mercial units practically all companies 
measure corrosion by use of audigage, 
penetron, calipers, and pipe-gage sur- 
veys. In addition, 17 companies use 
test specimens or metal coupons in 
either commercial, pilot-plant, or lab- 
oratory units to obtain corrosion rate 
measurements. Some 
also using corrosion probes in these 


units, '* 4 


companies are 


Analytical measurements . . . Sulfur in 
naphtha streams is generally obtained 
by the lamp method. A.S.T.M. meth- 
od D90-S55T specifies purified air for 
the combustion gas, followed by a 
gravimetric finish. If titration 
cedures are used as a finishing step, 
this method results in high values, par- 
ticularly when determining low con- 
centrations of total sulfur. A titration 
finish can be used with A.S.T.M 
method D1266-55T, which specifies 
the use of a carbon dioxide-oxvgen 
mixture as the combustion gas ; 

The method for determin- 
ing hydrogen sulfide in gas streams 
is the most popular, although mass 
spectrometry, M.S.A 
gas absorption in sodium hydroxide 
followed by potentiometric titration 
have been used also 

No details were specified for de- 
termining trace amounts of the other 
possible corrodents mentioned 


pro- 


Tutwiler 


gas testers, and 


Control of Corrosion 
The following list shows the meth- 
ods being used to combat and/or con- 
trol corrosion, and related difficulties, 
in catalytic reformers and 
equipment and the number of compa- 
nies reporting their use 


associated 


Number of 
Companies 
with 
high 


alloying, generally 
chromium-nickel at 
temperature 

Feed-stock 
Hydrogen 


1. Proper 
18-8 


desulfurization 
sulfide removal 

cycie gas 

Aluminizing 

Acid cleaning (to remove ale) 
Radial flow chani 
cal scale catchers 

Alloy 


Periodic 


reactors 


linings 
screening of scale from 
catalyst 

Reduction of 


possible 


temperature where 
Decoking (to facilitate later acid 
cleaning) 

11. Use of guard case for desulfuriz 
ing, olefin hydrogenation, and 
arsenic removal I 

se of amine-type inhibitors l 

Other companies are known to use 
some of the foregoing methods, but 
rHE 
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they did not list them as important 


ways to control corrosion 

There appears to be a general opin 
ion that the combination of sulfur in 
the charge (calculated 
fide) and that in the recycle gas should 
0.006 to 0.01 pel cent by 


corrosion in low 


as hydrogen sul- 


be below 
volume to minimize 
and intermediate alloy-steel furnace 
tubes and hot 

some companies reported, 
that 0.015 to 0.02 per 
sulfide did not 
corrosion. There 
that the type of 


transfer lines 

however, 
cent by volume 
of hydrogen result in 


serious have been 


indications sulfur in 


the charge to desulfurizers might have 


an effect on corrosion 


The difficulty of 
metal 


Removing scale .. . 
removing from 
was mentioned by several people. Even 
though apparently adherent, such scale 
offers little protection against further 
tends to flake when 
back on stream. Sand- 
from Vapol 
and hydroblasting of ex- 


scale corroded 


corrosion and 
the unit 


blasting of 


voes 
scale reactol 
outlet screens 
used 


bundles are commonly 


changer 
The acid 
appears to be the 


cleaning generally employed 
inhibited-hydro 


with 
acid 


success 
may 
little 


chloric acid 
reported 


only 


type, good 
Oxalic 


loosen 


cleaning 
scale and do very 
dissolving 

Steel, coated with aluminum by cal- 
orizing, hot dipping, or spraying, has 
shown to be effective ex- 


alw iy 


been very 


perimentally, but is not s consid- 
ered a satisfactory means from 
tical standpoint in view of the tend- 
ency to flake and the difficulty of 


Nonetheless, considerable 


prac- 


welding 


aluminized steel is now being used 


and tested in commercial ur 
When 
necessary, the tre 
18-8 chromium- 


| 


resistance to sulfide corro- 


sion 1S 1d is toward 
more extensive use of 
nickel 


izing equipment 


steels, particularly in desulfur- 
Because of this, a re- 


Auto- 


yfiners 


view of some experiences with 


finers may be in order 
utilize 18-8 


quantity 


material i lerable 


recycle gas wW n oO 


ypical 
per cent by volume of hydrogen sul 
fide, 
gen, and 10 per 
hydrocarbons, 
boiling range. The 
fer-line temperatures are 
780° F. at 


85 per cent by volume « vdro- 
cent by volume of 
usually in the 
heater ind tra 


gas-oil 


pressures ol 


psig. The reactor catalys 
ated in situ at 


1.100 


pproxim 
with steam-alr 
Autofiner the 
were fabricated from 4, ¢ 
diameter! pipe Ihe 4-in 
and the 6 and 
from 
longitudinal s 
pipe material 


18-8 


drawn tube 


were formed rolle 
shaping and 
ing. All the 
um-stabilized chron 
and the electrodes we 
stabilized 18-8. The w 


insper 


rom one 
to-pipe se | 
welding 
crack 


18-8 stainless 


echnique 
oubles 
steel 
operation It has been c 
a thorough examination 


X-ray) that 


joints and parent 


penetrant and 
metal 
less-steel nsfer lines 
suffered an 


vears of A 


have not 
during the 4 
ation which included 3 
pipework was ¢ 

in ts present col 
urther indefinite period 
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standard procedure: VERSATILITY... 


The variety of work which Sun Ship's inte- 
grated shops produce for use by industries 
on land and sea brings a matching variety 
of shipping problems. 


Our facilities for tidewater shipment are 
used to economical advantage on many of 
the massive structures that go into the 
making of the nation’s petroleum and 
chemical industries. The barge shipment 
of tower and shed row baffles, shown 
above, is a good example. 


And of course—when shipment by land is 


necessary—Sun Ship rigging and routing 
find the ways and means to handle such 
items as large-diameter columns by 
rail and truck. 


It's all a part of the versatility which forty 
years’ experience has made part of 
‘standard procedure” in service of its 
customers. 


Our Sales Engineering Department would 
be glad to use its experience in helping you 
overcome any problem of construction or 
shipment that faces you. Write 
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424 Forged 


Steel Fittings... 


/ 
Ce a 


a 


in Steam Trap 


Standouts Installations 


W-S Forged Steel Fittings are a familiar sight 
around steam trap installations . . . especially when it’s 
high pressure steam. Drop-forged from high strength steel, 
W-S Fittings readily resist stresses due to 
pressure, heat, shock and vibration. The W-S line 
includes 2000, 3000 and 6000 Ib. fittings, 3000 Ib. 
forged steel unions, stainless and alloy steel 
fittings and the new W-S Couplets for connecting 
to tanks and pipelines. Both screw-end and socket- 
welding fittings are available to meet your installation requirements, 
Ask for our new Forged Steel Fittings Catalog A-3. 
Write to Dep't A, W-S Fittings Division, 
H. K. Porter Company, Inc., P.O. Box 95, Roselle, N. J. 


W-S FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 





less stable than those in cracked cycle 
oils, so that although the actual sulfur 
content of the cracked stocks may be 
higher, the corrosive action may be 
less than with straight-run gas oils 
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Pinboards simplify 


electronic computing... 
multiply technical talent 


A desk-size computer for the 
instant solution of problems 
between the scope of desk 
calculators and costly “electronic 
brains.” Saves priceless hours 

for engineering personnel. 
Exclusive pinboard programming — 
makes the difference... 


More E101’s are shortening the 
time between problem and solution 
than all other comparable 
electronic computers combined. 
They can be delivered, installed 
and put to work immediately. 

For complete descriptive booklet, 
or the solution to one of your 
typical problems, write: 


ElectroData 


-B) Division of Burroughs Corporation 
with world-wide sales and service facilities 
460 Sierra Madre Villa 

Pasadena, California 
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Through the years... 
today and for many tomorrows... 


eal of Perfection 


uw DAKER 


BALL-TYPE BACK-PRESSURE VALVE 
WITH RESILIENT SEAL 


proved efficient and dependable in over 200,000 actual runs 
SIMPLE... POSITIVE 
No tricks, no springs, nothing to 
warp or stick. The resilient valve 
seal is anchored in bakelite, protected 
from circulating fluids—and does not 
move. The Baker Bakelite Ball FLOATS, 
and seals instantly and positively against the resilient 
valve seal upon reversal of pressure when pumps 
are shut down. 


COMPLETELY DRILLABLE 

Baker Floating Equipment contains ABSOLUTELY 

NO METAL in the internal construction, and 

drills out so quickly and easily that you hardly 

know it is there. No springs, no aluminum— 

nothing except Bakelite and concrete which break 

up into small, harmless fragments and circulate out of the 
hole, leaving no dangerous metal to ball up 

and freeze the cutters on the bit or interfere 

with future operations. 


MEETS EVERY NEED 

Baker Floating Equipment containing the Seal 
of Perfection is available in many types 

of shoes and collars with any type 

of thread connection that might be required. 











PROTECT YOUR INVESTMENT IN TIME AND EQUIPMENT 

AND RUN FLOATING EQUIPMENT THAT OFFERS 

PROOF OF PERFORMANCE AND DEPENDABILITY. THE PROVEN 
ADVANTAGES OF THE BAKER BALL-TYPE BACK-PRESSURE 

VALVE FEATURING THE SEAL OF PERFECTION CAN BE 

YOURS BY MERELY SPECIFYING BAKER FLOATING EQUIPMENT. 


SERVICE AND STOCKS EVERYWHERE 

Baker representatives are in every active area ready to 
advise and aid you in selecting the exact equipment for your 
job—and your supply store can fill your orders promptly. 


BAKER OIL TOOLS, INC. 


HOUSTON «+ LOS ANGELES + NEW YORK 
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How Rotary Speed and Bit Weight Affect 


ROTARY DRILLING RATE 


Even with practical field limits, a better combination 
of these factors may reduce your drilling costs 


by Carl Gatlin 


V ARIABLES affecting rotary-drill- Consequently it is doubtful that any ment considerations. This discussion 
ng penetration rate are exceed- general solution to the drilling prob- will deal with the individual and com- 
ingly numerous. Some of the more lem exists. However, the separate ef- bined effect of these two factors as 
recognizable are the effects of drill- fect of many of the above variables indicated from various data in the 
ing-fluid properties, hydrostatic pres- may be studied provided, of course, literature. Other variables will be as- 
sure, hydraulic factors, rotary speed, all the others are held reasonably con- sumed constant or of no consequence 

and weight on bit. This is to say _ stant except where noted. 
nothing ‘of personnel and rig effi- In hard-rock areas penetration rate 
ciency, straight-hole requirements, and 1s limited by the weight on bit or 
the extreme variance of rock proper- rotary speed which may be applied The general effect of bit weight on 
ties and other subsurface conditions in or both. Normally these limits are im- rate of penetration is shown in Fig. 1.! 
different areas posed by either crooked-hole or equip- These data were obtained from labo- 
ratory tests on numerous rock speci- 
mens exhibiting compressive strengths 
as shown in Fig. 2.' Note that there 
~@ DRILLING RATE -FT./HR. are two distinct regions on the drilling 

rate curves, i.e.: 
17 |. Drilling at bit weights below the 
INDIANA LIMESTONE compressive strength of the rock (out 
to approximately 30,000 Ib. for the 
pink quartzite). 

2. Drilling at bit weights sufficient 


Weight on Bit 





® PINK QUARTZITE #5B ~ to overcome the compressive strength 
a INDIANA LIMESTONE 249A of the rock. 
* CARTHAGE MARBLE 27 898 Obviously, operational bit weights 
ey By te A in region (2) are desirable and are 
re WEST TEXAS FLINT zi applied if possible. Note that the points 
= — = above the critical load (bit weight 
necessary to exceed rock’s compressive 
strength) are reasonably well approxi- 
4 mated by a straight line, or: 


: 
4 


+4 





(SR 
| 


R, a+ bW 


where: 


+—+—4+—+— $+ 
> 


W weight on bit, Ib. 


| 


} 
i 
|S Er os R,, = penetration rate, ft./hr. 
+ 


7m GRAY GRANITE constants dependent on rock 
CARTHAGE MARBLE properties, and bit size and 


+ +--+ ; type. 


—t 


amieate PINK Other data, both field?** and lab- 
= QUARTZITE oratory,” ® tend to substantiate the 
linearity of R,, versus W over reason- 
able ranges of bit loading 
As mentioned previously the above 
empirical observation implies com- 
plete constancy of all other factors. 
Among these is adequate cleaning and 
cutting removal—which does not 


20 30 40 50 necessarily mean constant circulation 
THOUSAND LB. WT volume or nozzle velocity. The in- 


EFFECT OF BIT WEIGHT on rate of penetration for various rock types. (Courtesy 
Hughes Tool Co.) Fig. 1. 
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IT'S A SAFE BET! 


In playing Blackjack — it’s wise to stand at 15 if the dealer's 


exposed card is as low as 3, 4, or 5. If a dealer displays an ace, 


face-card, or nine, then a total of 16 should be hit. 


IN THE OIL GAME—IT’S ALWAYS A SAFE BET TO DEAL WITH 
MOUNTAIN IRON AND SUPPLY FOR OIL FIELD SUPPLIES AND SERVICE. 


, MOUNTAIN 
KANSAS IRON cotorapo 


Auguste NEBRASKA 
Greot Bend AND SUPPLY COMPANY Kimball 
; OKLAHOMA 


Independence Bartlesville 


McPherson Pawhusko 
Tulsa 


Medison PHONE AM 7-4238 TEXAS 

Plainville Dalias 

WEST VIRGINIA 
Parkersburg 


. Rule Building 
Ruse “321 East William, Wichite, Kansas 
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able(s) is debatable. 





WS CEDAR PARK LIMESTONE 5 SAMPLES 
Pj} AUSTIN CHALK | SAMPLE 
| MM GLEN ROSE LIMESTONE 2 SAMPLES 











M1 GRANITE 18 saurces 


__ (EES. SC GRAY GRANITE — 10. SAMPLES. 


NANNAANARAN JMB PRE-CAMBRIAN DOLOMITE MARBLES 6 SAMPLES 

















_] BURNET COUNTY DOLOMITE | SAMPLE 
1 £ 


i i i i. 














This is, of course, 
one of the main 
problems in the in- 
terpretation of field 
and even laboratory 
data. 

Figs. 3 and 4 
show a relationship 
between drilling rate 
and rotating speed 
for some laboratory 
and field conditions. 
The dashed extrapo- 
lations are based on 


“JN: CAMBRO- ORDOVICIAN DOLOMITE MARBLES .,7 the premise that the 


curves must pass 
through the origin. 
These curves repre- 
or sent “on bottom” 








10,000 20,000 30,000 40,000 50,000 60,000 70,000 rates only and do 


not reflect the pos- 
sibility of accele- 


COMPRESSIVE STRENGTH of various rocks. Black indicates range of compressive strength within which rated bit or drill- 


operational bit weights above critical loads may not be desirable. Fig. 2. 


Re FT/sHR 





crease in R, due to an increase in 


W implies: = 
| AYLOR Pieco| 


1. Greater tooth penetration (great- jPrcK TON FIELO 








er possibility of balling, etc.) T T 
2. More (and probably larger) cul- [Wi2sc00 ce] 
tings to be removed per unit of time 
Consequently, experimental results 
. . 2o + + —— — 
of penetration rate versus bit-loading 
studies may be affected by circulation 
inadequacies unless the flow rate is 
high enough to perform its function 
equally well at all test conditions 


Rotational Speed 


The effect of this variable on pene- 
tration rate is hard to define, and in- 
complete agreement appears to exist 
on the entire subject. In general, rate 
of penetration increases with increased 
rotary speed. Exceptions to this have 
been pointed out wherein penetration 
rates decreased at rotary speeds above _— —— 
some optimum value.* 4 ROTARY SPEED (RPM) 


Whether or not such behavior was — ; , 
angling hic factor alone or EEFECT OF ROTARY SPEED on pene- 
actually due to this factor alone OF tration rate at various bit weights. Replotted 
to some other unrecognized vari- from data of Bielstein and Cannon. Fig. 4. 











- Re,FT/ HR orp, FT SHR 


string wear. 

As was mentioned previously, in- 
adequate circulation rates can con- 
ceivably mask the effect of the vari- 
able under study. A satisfactory nozzle 
velocity for 100 r.p.m. is not neces- 
sarily adequate at 200 r.p.m. since at 
the latter speed a cutting will have 
only half as much time to clear bot- 
tom prior to the next tooth impact. 

It is possible that studies of rotary- 
speed effects conducted at constant- 
circulation conditions do not measure 
the isolated effect of this variable. 
Just what the actual relationship 
among hydraulic requirements, bit 
weight, and table speed is for a given 
instance is unknown. 


Weight and Speed 


The combined effect of bit load and 
table speed on penetration rate is even 
more difficult to define than the in- 
dependent effect of each variable. 
Murray and Cunningham® have used 
an empirical formula containing both 
variables which was attributed to H. B. 
Woods. Most data relating the three 
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[LABORATORY TESTS | — Rpe-«-!| 77 + O.COIOTWN 
an AVG. DEVIATION .3. 6% 
MAX. DEVIATION « 10 % 
= 2 
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EFFECT OF ROTARY SPEED on penetration rate at RATE OF PENETRATION vs. WN°:> from laboratory 
various bit weights. Replotted from data of Wardroup data of Wardroup and Cannon.* Fig. 5. 
and Cannon.*® Fig. 3. 
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drill string and bit 
life. The possibility 
of decreased over- 
all penetration rate 
due to accelerated 
bit and drill-string 
wear, despite in- 
creased “on _ bot- 
tom” rate, must be 
considered as a 
practical limit. 

The limitation on 
bit weight is primar- 
ily governed by the 
allowable tooth 
stress of the bit it- 
self. Rotational 
speed also affects 











80 
“~UNOREOS 


RATE OF PENETRATION vs. WN° * from laboratory data of 


Fekel.® Fig. 6. 

variables, however, have been pre- 
sented in the manner of Figs. 3 and 
4 with little or no attempt to cor- 
relate the combined effect as a single 
parameter. 

There is considerable theoretical 
basis for expecting penetration rate to 
correlate with the product, WN. Ex- 
amination of limited published data 
fails, however, to bear out this premise. 

The table speed, N, does not exert 
sufficient influence to be applied to 
the first power. However, if a frac- 
tional power of N, such as the square 
root, is used, a reasonable correlation 
is obtained. Figs. 5, 6, and illus- 
trate this procedure. 

Note that the Wardroup and Can 
non® data on Carthage Marble is cor 
related with W(N)®:* while Eckel,® and 
Bielstein and Cannon* data correlate 
better with W(N)®-5. Consequently, for 
data penetration rate may be 
expressed as 


2. = 


pb 


these 


d W(N) 

where 

constants dependent on 
rock type, and bit size and 
design (assuming drilling 
fluid and hydraulic effects 
constant). 


c,d.e 


[hese correlations apply in the re- 
gion where bit loads are sufficiently 
high to overcome the compressive 
strength of the rock, i.e.: region (2) 
of Fig. , & 

Any specific conclusions based on 
such a limited quantity of data would 
be hazardous. It is of interest, how- 
ever, to obtain the same general rela- 
tionship for three widely scattered sets 
of laboratory and field data. 


Limitations on W and N 


These factors must, of course, be 
held within the operational limits im- 


196 


bit performance, 
primarily through 
bearing wear, and 
the severity of vi- 
brational loads. 
Crooked-hole considerations are ig- 
nored here although these may com- 
pletely govern bit weight in a given 
instance. The current maximum bit 


loading is probably the 10,000-lb. per 
inch of diameter being applied to 
some bit types in the Permian basin.** 


Drill-string failure . . . Most drill- 
string failures are attributed to mate- 
rial fatigue which has been aggravated 
by corrosion and/or improper care 
and handling.® '° Since fatigue failures 
are related to both the number of 
stress reversals and the magnitude of 
the stress, it should be expected that 
both table speed and weight on bit 
will affect the frequency of such fail- 
ures. Of the two, table speed seems 
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to be the more critical provided ex- 
cessive hole-collar clearance is 
avoided. The drill collars and the ad- 
jacent sections of drill pipe receive 
the worst punishment from vibrational 
loads; and it is in these sections that 
most failures occur 

Theoretically, every drill string has 
a natural frequency at which vibra- 
tional effects are maximum. It is gen- 
erally agreed that table speeds in 
resonance with this will result in severe 
vibrations and accelerated failure fre- 
quency. 

Main!! has presented mathemati- 
cal formulas for computing this criti- 
cal speed range based on certain sim- 
plifying assumptions. This method has 
not been widely applied. 


Drilling practices . . . Crane'* has 
suggested a drilling practice based on 
a constant weight-times-speed factor 
This is a qualitative agreement with 
field practices in that as weight is in- 
creased, speed is decreased. The ques- 
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RATE OF PENETRATION vs. WN®°® from field data of Bielstein and Can- 


non? Fig. 7. 
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BRAWN on rubber 


to handle 2 tons of pipe! 


Here's built-in strength and stamina to cut your 
pipe handling costs—with wheel tractor mobil- 
ity and low investment cost! With combination 
pipe layer and side boom on the heavy-duty 
International® 350 Utility tractor... you can 
stockpile, load, unload, carry and string 16-inch 
welded pipe, 16-inch cast iron pipe, and 24-inch 
concrete pipe. You can work unrestricted on 
paved streets and highways as well as in open 
country ... shift locations at speeds up to 16.8 
mph. Investigate! See why the International 
350 Utility leads its field for unsurpassed capac- 
ity and dependability 


a . Miemas* 
Bigger backhoe bites! Users report built-in brawn of Inter- 


national 350 Utility steps up trenching yardage as much as 25%— Utility tractor with continuous-type trencher. Digs collector line and 


compored with lightweight outfits. other trenches 5 to 14 inches wide, to 6 feet deep. 


[3 See Your ; 
INTERNATIONAL One of 5,000 IH_ dealers is located near your job. 
Look in the classified directory, or write International 
HARVESTER Dealer Harvester Company, P. O. Box 7333, Dept. OGJ-6, 
Intemational Harvester products poy for themesives in vee— Chicago 80, Illinois, for the name of your nearest dealer. 
McCormick Ferm Equipment, Fermell end intomationsl See for yourself how International 350 Utility power 


Tractors Motor Trucks .. . Construction Equipment— ~ 
and brawn give you top dollar value! 


General Office, Chicago 1, Illinois. 
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DRILLING PRACTICE 


various bit sizes. (Courtesy Hughes Tool Co.) Curves of constant weight 


have been added as follows: 
Bit Size (in.) 


="6 "7 


&s to 
8'2 to 
9% to 
10% to 


180 200 250 300 
R.PLM. 


50 100 


Fig. 8. 
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LIMITING WN for 75% to 77-in. bits as 
estimated from Fig. 8, and corresponding 
W - N combinations. Fig. 9. 


i9s 


curves showing applied range of weight-speed combinations for 


speed product 


N 


r.p 


r.p 














20° ao 
THOUSANDS OF LB) 


so 60 
NCR PM) 


60 


ec 


BEHAVIOR of WN°* and WN°* for WN 

3.6 < 10° r.p.m.-lb. R, will parallel above 
curves for those cases which fit this analy- 
sis. Fig. 10. 


tion which arises is the limiting value 
which should be applied, i.e. WN = ?. 

A satisfactory solution in one area 
would not necessarily apply to another 
where conditions, particularly corro- 
sion, are different. It is, however, pos- 
sible to estimate this factor based on 
what are considered as standard oper- 
ating practices. 

For example, Fig. 8 
mon operating weight - speed ranges 
for various bit sizes. Constant WN 
curves added to these approximate 
the operating trend with a reasonable 
degree of accuracy. 

The WN values shown were chosen 
arbitrarily in an attempt to approxi- 
mate the indicated maxima. If it is 
assumed that these data represent the 
current limiting conditions, then a con- 
stant WN factor is a reasonable solu- 
tion to allowable table speed-bit weight 
combinations 


shows com- 


isa 
and 
be- 
for 


Highest drilling rate .. . Fig. 9 
replot of the WN factor for 7% 
7%-in. bits. Fig. 10 shows the 
havior of W(N)®* and W(N)’* 
the same limiting WN product. 

Behavior of penetration rate, R,, 
will parallel the change of W(N)’, 
cording to Equation 2, for cases where 
this analysis fits (Figs. 5, 6, and 7). 
Penetration rate is therefore highest 
for high bit weights and low rotary 
speeds where weight times speed is 
kept constant. 


ac- 
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QUANTITATIVE LOG ANALYSIS—7 by Dr. RB. G. Hamilton 
and Paul Charrin 
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ETERMINING porosity and formation 

factor from the invaded 16-in. nor- 
mal curve has given exceptionally accurate 
average values of ® in areas where forma- 
tions are fairly deeply invaded and are not 
shaly. The method should be used only 
when the formations are invaded and in 
general when R,/R,, is 20 or greater. The 
metHod is most accurate when the rock 
porosity is 15 per cent or less 

If applied to shaly formations, the meth- 
od will overestimate porosity. It should 


AVERA 


V 


never be employed for noninvaded or only 
slightly invaded formations. These limita- 
tions restrict its use generally to the hard- 
rock areas. 

Porosity is obtained from the relation- 


ship 





C{1/(R,/R,,)] 


C is a constant related to the mixture 
of fluids in the invaded zone and is deter- 
mined from the S.P. curve. 

The value Rig R is corrected to 
R./R.. by Charts 6 or 7 (Part 4). SSP is 
obtained from a thick bed or calculated 





+ —— 


from Charts 4 and 5 (Part 3) 

Chart 13 solves the equation. Instead 
of employing numbers for the C values, the 
corresponding SSP value is used. Follow 


ERO 


instructions on Chart 13 


LINE 


Neutron-Neutron Log 


NEUTRON 


In nonshaly formations porosity esti- 
mates can be obtained from the neutron- 
neutron log. The “neutron zero” method 
may be employed for P.G.A.C. logs re- 
corded subsequent to September 1953 in 
holes containing fluid. The “shale line” 
method may be applied to any log, includ- 
ing those recorded in empty holes. The ac- 3.3" CALIBRATION 
companying figure shows the use of a trans- ; 9° Bp gr dh ~ 
parent rule with the two methods \ . 





| 
—— 




















Authors are, respectively, head of Hamilton TWO METHODS FOR POROSITY from the neutron log are the shale-line 
Well Log Consultants, Tulsa, and president of method at top and the neutron-zero method at bottom. Scales may be made 
Perforating Guns Atlas Corp., Houston from Chart 14. Below Chart 14 is explanation of methods. 
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CHART 13 (@ = Csse x\/i7(Ri7 Rm) ) Calibration Procedure 
POROSITY FROM THE 16" NORMAL CURVE The Brons-neutron counter does not re- 


(USE ONLY FOR INVADED NON SHALY BEDS WHERE RI/AmE 20) spond to gamma rays of any energy level. 
. It is possible to calibrate this instrument on 


——— 
+ vans the surface against hydrogen, which it meas- 
ures principally while logging in the bore 

hole. 

The instrument is placed in horizontal 
position 4 ft. above the ground. Operating 
power is applied as in bore-hole operation 
Since there is no hydrogen in proximity to 
the instrument, the pen in the recorder as- 
J sumes position of an absolute “neutron 
om © zero.” 

1 The calibrator device is then fixed on 
— iSO the instrument (a fixed position that includes 
74-200 the radium-beryllium source and neutron 
E detector). Due to the hydrogen in the cali- 
iho brator, the detector responds and the pen 
5-4 400 travels to the right. The amount of pen 
$90 travel from zero will be referred to as the 
” calibration deflection 
EXAMPLE: Ri/Rm = 50 (Chorts 6.0,7.0) SSP = -100 mvs Pen travel can be controlled by the log- 
(1) GouC-100 on 2/1750 . 14.75% ging operator. The selection of a calibration 
2 deflection depends upon (a) bore-hole diam- 
(2) PwrrC-ioo wre. X/1/50 = 10.35% eter, (b) fluid in bore hole or casing or 
Place rule across Ri/Rm = 50 ond index. Reod 2/1750 on same being dry. and (c) lithology of series 
third column included in interval to be logged 











Place rule ocross 2/1750 volue and SSPo,, = -!00 
Read @ on last column. Read F for Humble relationship 


Repeat for SSPywrp. = -I100 and obtain g and F 
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BOREHOLE CORRECTION FACTORS 
CASED HOLES UNCASED HOLES 
6-3/4 94 4-3/4" 555 
7-7/8" re) 6-1/6" 645 
8-3/4" 1,04 6-1/4" 652 
9" 05 6-3/4" .68 
9-3/4 085 7 -3/8" 712 
7-7/6" .74 
8-3/4" 782 
9" .79 
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C 3 6 
Neutron Zero Line INCHES FROM LOG ZERO 
CHART 14—This determines porosity from the neutron-neutron log, for Oklahoma and Canada. It is to be used for nonshaly formations. 
For holes filled with fluid and logs subsequent to September 1953 use neutron-zero method below. For holes with no fluid use shale-line. 


Neutron-zero method: Shale-line_ method: 
1. Obtain calibration deflection from heading or bottom of log 1. Establish an average shale line 
2. Determine appropriate bore-hole correction factor from table 2. Establish a line through average of maximum deflections on 
of Chart 14 dense limestones 
Determination calibration factor divided by bore-hole co 3. From Chart 14 select a horizontal line that gives porosities 
; ts ; of 0.5 to 40 per cent which will match the maximum deflection 
rection factor. This is corrected calibration deflection (CCD) 
; line and the shale line on the log. Intermediate porosities can be 
4. Draw horizontal line through CCD value of Chart 14 read directly from this scale. (Note the reduced scale of the 
5. Measure distance from neutron zero to neutron curve. Note above chart.) 
above chart is not to scale. A full-scale chart could be used direct Per cent porosity, #, may be converted to formation factor, 
ly on log and must be used to make transparent rule shown in by the Humble formula using Charts 12 or 15 or by the Archie 
previous illustration. formula using Chart 12. 
6. Read porosity, ®, direct along horizontal CCD line. A full 
scale chart may be folded along this line and neutron log indexed Caution: On heading of Chart 14 note limits of application of the 
in per cent porosity, or, vertical lines from porosity values can be chart and scale. The chart and scale are for the tool designated 
projected upward or downward to neutron log LPE-8§ 
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Technical Editor 
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How Crude-Oil Processing Has Changed 


What changes in crude oil distil- 
lation have taken place and may we 
expect a large obsolescence of crude- 
processing equipment in the future? 


S.G.P. 


Although Table 1 here indicates 
at least 16 significant changes in 
crude-oil processing, the crude-dis- 
tillation part of a refinery is now 
a secondary operation in the sense 
that it is adjusted to meet the needs 
of other operations such as crack- 
ng or lubricating-oil manufacture 

The major change in processing 
occurred during 1923-1939 when 
shell-still batteries were replaced by 
pipe stills and multidraw towers, fol- 
lowed immediately by the use of 
combination topping and cracking. 
and combination topping and lube 
distillation plants. This 
is the only obsoles- 
cence among crude-processing oper- 
ations Nevertheless, the change 
took place so slowly and the replace- 
ment of shell stills by pipe stills was 
so profitable that little expense 
chargeable to obsolescence can be 
addition, refiners 


shell 


(two-stage) 


clear case of 


isolated. In small 


many salt 


stills into 


converted 


I—CHRONOLOGY OF CRUDE 
PROCESSING 


TABLE 


1906) Batch cheeset 
stills 
865-1910) Cracking d 
kerosine 
(1885-19106) Continuous s! 
tery 
1900-1910) Battery w 
ers 
1900-1930) Bottom se« 
still 
1907-1925) Coke stills (dr 
1905-1935) Cracking 
parattin wax 
1900-1930) Peak use of 


(1860 


distillaty 


shell stills 
910-1930) Battery 


tors 


with dephlegm: 


1911-1930) Pipe stills and perforated 
plate towers (Calif.) 

20 (1915-1930) Perforated plate towers 

30 (1925 Vacuum pipe stills and 
towers 

Pipe stills and bubble 
plate multidraw tow 
ers 

Propane deasphalting fc 
lubes 

Desalting (chemical and 
electrical) 

Combination of 
with other 

Vacuum flash towers 

Propane decarbonizing 


for cracking stocks 


10 (1925 


S$ (1932 
7 (1932 
39 (1930- topping 
operations 
1949 (1938 
1950 (1944- 


settlers, fractionating towers, storage 
vessels, etc., so that scarcely any 
equipment had to be sold as junk. 
Most of the other changes of 
Table | must be classified mainly as 
additions or improvements. 


Chronology of 
Crude-Oil Processing 


Although at least 60 coal-distillation 
plants were in operation between 1852 and 
1859 when oil was discovered in the 
United States, these had never advanced 
to more complexity than batch distilla- 
tion stills. So-called cheesebox stills hav- 
ing a flat round bottom were first used 
in distilling petroleum, and some of these 
were in operation as late as 1910. Con- 
tinuous shell-still batteries were suggested 
as early as 1865 but David T. Day (Hand- 
book of the Petroleum Industry, Vol. II, 
p. 324) states 1899 as the date of the first 
continuous shell-still battery. A. W. Nash 
J. I. P. Tech., 26, p. 41, Feb. 1940) states 
1885 as the date and also mentioned that 
bubble trays were suggested at the same 
time. However, many batch stills were still 
in operation in 1906 (Day, II, 324). Some 
packed towers were used between 1885 and 
1915 (Nash) and dephlegmators or partial 
condensers (Gray towers) were used be 
tween 1900-1920 (Nash). The Gray towers 
were boxlike constructions with openings 
from four directions that could be opened 
to allow the wind to blow through them 
to cause cooling. Continuous operation 
permitted the use of heat exchangers, and 
batteries one of the stills was 
bottom sediment and 


nm many 
used to separate 
water 

Dry distillation was employed until 
and the use of steam reached 

peak in 1912. Relatively large steam or 
power plants were required. Only a few 
vacuum-shell stills (300-400 mm. Hg) were 
used. Coking was practiced extensively 
during 1907-1912 in plants situated close 
to the steel mills (cheap bottom plate) and 
close to a suitable market for coke. By 
1922 (Day, II, 329) most of the coking 
sulls employed steam 

The heavy crude oils found in Califor- 
nia tended to foam during distillation and 
this led to the development of the Trum- 
ble continuous distillation process (Nash) 
involving the use of pipe stills, separators, 
and fractionating towers having perforat- 
ed plates. However, these advances were 
adopted only slowly throughout the rest 
of the industry. Pipe stills were used 
ahead of the first shell still of the bat 
tery between 1915 and until after 1930 
Bubble towers were installed extensively 
by 1925 and pipe stills were installed in 
all new plants after this date. Continu- 
ous vacuum (pipe still and bubble tower) 
were developed during 1926-1929, 
and this operation rapidly replaced the use 
of steam stills in the manufacture of lu- 
bricating oils, although the term “steam 
refined” persists to this day. 

Propane deasphalting has been used to 
extent 1933 in the manufac- 


about 1900 


stills 


some since 


ture of lubricating oils and more recently 
(1948) as propane decarbonizing in the 
preparation of feed stocks for catalytic 
units. 

Topping, skimming, or stripping has 
been relegated more and more to 4 séc- 
ondary position since about 1930 when 
the usefulness of combination topping and 
cracking (and other combinations) was es- 
tablished. Chemical or electrical desalt- 
ing equipment was installed extensively 
during 1935-1940 


Refinery Fuel Cost 


For Foreign Refineries 


In one of your answers you indi- 
cated a fuel cost of 17 cents per bar- 
rel in U.S.A. refineries. Is this small- 
er than the cost in foreign plants? 
F.M.T. 


Excecpt for those few foreign re- 
fineries that may have cheap natural 
gas (Middle East and possibly some 
Venezuelan refineries) or those that 
may burn a significant amount of 
coal (in steam generation), the cost 
of refinery fuel in foreign plants is 
generally higher than in the United 
States. This arises because the fuel 
must be priced, to a large extent, at 
the price equivalent of residual or 
Bunker C fuel oil in that region. 
[his is usually about the same as the 
price of fuel delivered from the U.S 
Gulf (or Caribbean area), and in ad- 
dition many governments impose im- 
port duties or special taxes. Thus, 
during 1955, the cost of refinery 
fuel (Bunker C fuel oil) in Santos 
or Rio de Janeiro on such a basis 


would be: 


Price at Caribbean, per bbl 
Trans. at USMC—13 per cent 


Delivered price, per bbl $2.78 
This amounts to about 44.1 cents 
per million B.t.u. or to nearly 28 
cents per barrel of crude oil proc- 
essed rather than the 17-cent cost in 
the United States. However, the 
Brazilian currency is regulated and 
in this instance the price of residual 
fuel has been lower than indicated 
here. 

Note especially that a higher fuel 
price for a foreign refinery also 
means a greater income from resid- 
ual fuel products. Thus, although 
the fuel cost may be greater, the 
greater cost is offset by a larger 
product income so that operation 
may be more profitable at a foreign 
point rather than less profitable 





how much could you add to your profit- - 
by saving $50,000 per boiler cleaning ? 


Here’s An Example Of Such A Savings 


| 
a ave 


Vade Possible By Dowell Chemical Cleaning Service 


Dowell recently chemically cleaned a 1,000,000 Ib per 
hour steam generator for one of its customers. Total 
outage time was 48 hours. This saved the company 
days down-time. as 


an estimated five to seven 


compared to mechanical cleaning methods. 


Considering replacement power for a boiler of 

this capacity costs between $7,000 and $15,000 

per day, it’s easy to see a $50,000 savings. 

And, it’s just as easy to project a $250,000 

to $500,000 annual savings for a_ plant 
with five to ten such boilers. 


This particular case history concerns 
with a forward- 


a power 
manager. But, 


looking 


company 
operations 


have Dowell clean 


Dowell has other startling performance data 
own industry. That’s 
versatile. Dowell 
and 


from your 
cleaning is so 


removing 


you 
chemical 
engineers are experts in 
sludge from process systems, tanks and piping. 
They Various ways 
such as filling, jetting. Dowell 
furnishes all the chemicals, 
trained personnel, control 


equipment. 


to show 


because 
s ale 


apply solvents in 
cascading. 
necessary 


pumping and 


For specific information on how chemi- 
cal cleaning can help you to greater 
profits, call the Dowell office near you. 
Or write Dowell Incorporated, 
Tulsa 1, Oklahoma. 


it chemically 
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Using Electronic Computers in the Oil Industry 


How the Mass 


N recent years a new electronic 

device has come upon the Amer- 
ican scene, joining hands with the 
electronic computer to cause revolu- 
tionary strides in the oil and gas in- 
dustry. This device is familiar to us 
as the mass spectrometer. When we 
can understand what the mass spec- 
trometer does, and what it produces 
for us, we can then understand how 
valuable this information is when 
allied with mathematics and high- 
speed computers 

The mass spectrometer is an in- 
strument for bombarding various 
substances by a stream of highly ac- 
celerated electrons and recording the 
manner in which they fragmentize 
The relative quantities of such frag 
ments form the 
the substance 

Simple analyses may be solved by 


mass spectrum” of 


one measurement, algebraically sub- 
tracting from the spectra of the com- 
plex mixtures the spectra of the pure 
substances. However, more com- 
plex problems are solved by numer- 
ous measurements known as calibra- 
tion runs, and solving the resulting 
set of simultaneous equations. 

Since a mass spectrometer is an 
electronic device making highly crit- 
ical measurements, there are no two 
such instruments exactly alike. Thus, 
the first step necessary is to Cali- 
brate a new instrument. This is done 
by running known pure substances 
through the instrument. As the mass 
spectrometer encounters these pure 
will produce certain 


We 


substances it 
readings at a given 
now know that whenever the device 
this substance, at this 
pressure, it will record it according- 


pressul e. 
encounters 


ly. In a sense, we are learning the 
language of the instrument. Theo- 
retically, once this is done it should 
be sufficient. However, due to the 
aging and changing of various parts 
within the instrument, this “lan- 
guage” will change over a rather 
long period of time. It should be 
emphasized that recalibration is the 
most difficult procedure in the en- 
tire operation and it is not done 
often. Accuracy would range high if 
recalibration were done only three 
or four times per year. 


Spectrometer W 


Mixture ... Let us now assume that 
we are ready to analyze a mixture 
of two substances, having previously 
calibrated for each of the substances 
in pure form. We will call the pure 
substances A and B, and assume 
their partial pressures in the mixture 
to be the unknowns a and b. We will 
call the two mass settings used X 
and Y. These two mass settings will 
yield the peak heights and we shall 
call them x and y. 

Suppose that in previous calibra- 
tions we have noted that pure A at 
mass X has yielded a reading of 
x | and at mass Y has yielded a 
reading of y = 3. In the same light, 
let us assume pure B has yielded 
x 2 and y 4. This will yield 
the equations: 


2b 
4b 


We know we can readily measure 
x and y on the machine. If we can 
rearrange these equations in terms of 
x and y, yielding a and b, we will 
have our solution. 

At this point we introduce a math- 
ematical technique known as matrix 
inversion, which is used to solve sys- 
tems of simultaneous equations. 

What we define as the matrix are 
the four coefficients of a and b as 
they appear in the equations 


1.0 2.0 
3.0 4.0 
Through inversion, we 
the inverse matrix: 


arrive at 


—0).5 


We can take these coeffi- 
cients and write the equations: 


now 


2.0x + 1.0y a 


1.5x — 0.5y b 

These equations may be used 
many times when analyzing mixtures 
of substances A and B. 

The above example is relatively 
simple and could be easily per- 
formed on a desk calculator in a mat- 
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Part 10 


orks 


ter of seconds. Unfortunately, it ts 
invariably more complicated. In ac- 
tual practice field samples of mix- 
tures are often found to have 5, 10, 
20, or more components in the mix- 
ture. The inversion of a matrix 
roughly requires about N* multipli- 
cations and N® subtractions, where 
N is the number of components in 
the mixture. In the above example 
it can be seen that this involves eight 
multiplications and eight subtrac- 
tions. However, let us suppose the 
original matrix is a 20 X 20 with 
each numeric component consisting 
of 10 digits. This would mean an 
array of 400 ten-digit numbers in 
which it would be necessary to per- 
form 8,000 multiplications and 8,000 
subtractions. Dealing with 10-digit 
numbers, it would probably take the 
average desk calculator operator 
months to solve a problem of this 
complexity. 


Electronic computer . . . At this point 
we introduce the mass spectrometer’s 
inseparable ally, the high-speed elec- 
tronic computer. The digital com- 
puter can perform matrix inversion, 
accurate to 10 places, in times rang- 
ing from a few seconds to a maxi- 
mum of minutes. Present-day com- 
puters will invert a 20 X 20 in from 
5 to 7 minutes. Once this inversion 
is performed, it is not necessary to 
repeat the process for this specific 
group of components unless recali- 
bration is performed. This inverse 
is recorded on punched cards or 
tape, and from that time on it is 
only necessary to run a given mix- 
ture on the mass spectrometer, enter 
the observed peak heights into the 
computer, and multiply by the pre- 
viously computed inverse. This is a 
simple mathematical process which 
requires less time for computation 
than for printing the answers on a 
mechanical-output device. 

Thus, through the alliance of two 
of our more important modern-day 
scientific instruments, it is possible 
to have a complete percentage break- 
down of all the components con- 
tained in a mixture within 3 or 4 
minutes after the sample arrives from 
the field. 








Here’s how you can ge 


ORE EFFICIENT 


IL RECOVERY 


from 


your flooding 
operations: 


INSIST upon these standy x 
for your flooding medium= 





1. Chemical stability 2. Oil content zero 
3. Iron content 0.2 parts per million 
4. Turbidity 1 part per million 


tor the 


\lost operators agree that these standards 
flooding medium (water, produced brine, or both 
necessary to minimize clogging of the input formatior 
INFILCO complete treating plants, which includ 
highly efficient ACCELATOR® Stabilizer 

within the specified limits. Closed systems, or 


partial treatment, seldom meet these exacting 1 


Existing INFILCO installations are treating « 

500,000 barrels per day with three-way economy: 

lower first cost, lowest maintenance and low 

low chemical costs. INFILCO engineers have « 
experience in designing complete flooding wate 
treatment plants. Be sure you are getting maximum 

oil recovery by consulting your nearby INFILCO engin« 


If you prefer, write for com; 


Ne oe Ce) 


General Offices « Tucson, Arizona « P.O. Box 5033 


xs 





Typical INFILCO flooding water treat- 
ment plant includes: Forced Draft Aer- 
ators; “ACCELATOR” Treating Plants; 
Chemical Feeders and INFILCO Pressure 
Filter Plant. 


Field offices thre ugh ul lve 
United States and in | reign countries 


THE ONLY COMPANY importially offering 
equipment for ALL types of water and waste 
processing—coagulation, precipitation, sedi 
mentation, flotation, filtration, ion exchange 
and biological treatment 


5618-R 








by J. L. Cottrell 
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REGULATORS, METERS, AND INTEGRATORS 


PROCESSING 


Last of Three Parts 


Electronic Counter Speeds Chart Integration 


HERE are various makes of sat- 
isfactory 
ters, however, they 


measurement 


integrating orifice me- 
are seldom used 
on casing-head The 
two-pen mechanical integrator, orig- 
inally designed and manufactured by 
J. B. McGaughley, is a mechanical 
device using the root cam 
principle. The pressure differ- 
ential pens are operated manually 
to follow the pressure and differen- 
tial lines. Using this method, mul- 
liply the instantaneous square - root 
values of both the absolute pressure 
and the differential, and accumulate 
a total for the particular time period 
of the chart. 


square 
and 


This extension or total integration 
can be multiplied by the orifice co- 
efficient, corrected for other factors 
that effect the flow, 
tract pressure base, specific gravity, 
flowing temperature, and on higher 
some 


such as con- 


pressures as 
cases by state regulation, the super- 
compressibility and Reynolds fac- 
tors, where applicable, to 
the total volume 
ing- head measurement 
pressibility, Reynolds and expansion 


factors are negligible and can be ig- 


designated in 


arrive at 
Fortunately, in cas- 


supercom- 


nored 


Casing-head charts... These charts. 
due to the paramount desire of all 
operators to get the maximum num- 
ber of gallons for every thousand 
cubic feet, are usually difficult to 
read. The and differential 
vary all over the board. Therefore 
this is why the integrator is the fast- 
most method of 


these or heading 


pressu re 


accurate 
rough 


est and 
reading 
charts. 

Striking an average on the pres- 
sure and differential lines for an 
hour or 24-hour period usually 
would result in a high reading. You 
would be taking the square root of 
the average and the result 
in the instantaneous average square 
root of both the pressure and dif- 

The author is with Flow Measurement 


Co., Inc., Tulsa. Paper presented at the 
N.G.A.A. regional meeting at Shreveport, 


desired 


ferential lines if this method were 


used, 


Reading charts . . . The question of 
where to read printed lines on dif- 
ferential has always been a problem. 
Good practice would be to trace the 
wide differential line with the in- 
tegrator pen approximately one-third 
from the bottom to the half-way 
The lower the differential, 
advisable it would be to 
read only one-third up from the 
bottom of the line. 

Some companies install 15-min- 
l-hour, or other rotation less 
than 24-hour charts, on severe in- 
stallations, to determine whether 
most of the fluctuation is at the bot- 
tom of the line or at the top of the 


point. 
the more 


ute, 


line 

When integrating charts on which 
the differential pen follows a dis- 
tinct flow patter, and it is possible 
to follow these lines, it is advisable 
to do so particularly if there is a siz- 
able volume 
chart. 

The question arises of how close 
should a gathering system check with 
the master many cases, 
the field meters are 7 and 8-day ro- 
tation. On varying flows this causes 
more difficulty in reading the charts. 
[he temperature and specific gravity 
also will vary on field meters, where- 
as the master meter often has a re- 
cording thermometer and recording 
gravitometer and usually uses the 
24-hour chart 

In field meters with the 
master meter within | to 5 per cent, 

good job is being done. However, 
there are cases where extreme fluc- 
tuating flows will make it impossi- 
ble to check that close. 


represented on the 


meter in 


balance 


Recording gas gravitometers .. . 
These have a place on the master 
check meter or sales meter. They 
insure proper corrections of varia- 
ble gravity insofar as measurement 
is concerned. And they will tell you 
if you have any products going into 
the gas company’s line. Therefore, 
we have a check on recovery effi- 
ciency at the plant. 


at 
~~ 
"nee 


TALIZER & PRINTEF 


ELECTRONIC TOTALIZER and printer 
accumulates the chart integration, prints 
the total integration of each chart, and 
clears out. 


Standardize Chart Travel 

We have all been confronted with 
running out of charts or not having 
make for the meter we 
are using. In the interest of stand- 
ardization, it would be a good idea 
to standardiize on an orfice meter 
chart travel for all makes of meters. 

Now, the only thing that is stand- 
orifice meter 
We 


set- 


the correct 


ard on all makes of 
charts is the 42-in. center hole 
have the A.G.A. Report No. 3 
ting out detailed specifications for 
design of orifice plates, meter tubes, 
and other data, but we don’t have 
a standard chart radius. We have 
standards for face-to-face dimen- 
ions on valves and other products. 
The petroleum industry is interested 
in the face-to-face dimensions on a 
valve only when it is installed in the 
line. We are interested in the radius 
of the chart every time we change 
the chart on the meter. 


Electronic counter . . . There is a 
new development for the integrator 
which eliminates the mechanical dial 
counter. This electronic counter ac- 
cumulates the chart integration, and 
when completed, prints the total ex- 
tension or integration of each chart 
on the back of the chart. It clears 
out, eliminating the necessity of bal- 
ancing out the dial-counter differ- 
ences, and checking the operator for 
transposition of figures. This unit 
will speed up chart integration ap- 
proximately 25 per cent. This de- 
velopment will further eliminate the 
friction loss caused by the drag in 
the mechanical counter. 
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REFINER’'S NOTEBOOK 


Corrosion of Ferrous-Metal Tubing 


How to Prevent Stress Corrosion Cracking 


pepe yy "0 "t 


[a — ek 


INLET end corrosion of carbon-steel tubing from a crude heater. Fig. 17. 


Je ROSION -< ORROSION prob- 

lems result from the combina- 
tion of corrosion plus the mechanical 
sweeping away of the corrosion prod- 
ucts by a high-velocity stream with 
associated metal This is com- 
mon at bends or at the inlet 
of heat exchanger or refinery heater 
tubes 

Fig. 17 
corrosion in a 
steel tubing from a heater 
after about years Sulfur 
compounds in the presence of water 
emulsified with the oil resulted in 
corrosion with the formation of sul- 
Temperatures at this location 
were of the order of 150° to 300 
F., and it was noted that little cor- 
rosion occurred above this tempera- 
ture where aqueous solutions would 
not exist. Safe-ending with a more 
resistant alloy or more effective 
crude treatment normally provides 
a remedy. 

Stress-corrosion cracking as _ the 
name implies also belongs to the 
mechanical-chemical type of corro- 


loss 


ends 


inlet end 
carbon- 


shows severe 
section of 
crude 


service 


tates. 


Author 
ucts Division, 
Article presented at 
Refiners Association 


is metallurgist, Tubular Prod- 
Babcock & Wilcox Co 
Western Petroleum 
meeting, Wichita 


1957 


by Thomas M. Krebs 


regener reper 


sion. Many materials are subject to 
stress corrosion cracking in some 
critical environment but for the fer- 
rous materials the most familiar oc- 
currence in refinery situations is the 
cracking of austenitic stainless steels 
in chloride-bearing environments. 
Sometimes accompanied by chloride 
pitting, this type of cracking occurs 
transgranularly and usually with little 
actual metal loss. 


Accepted methods . . . Consequently, 
the generally accepted methods by 
which corrosion rates are reported 
as weight loss or penetration per 
year are of no practical value in 
design under conditions where crack- 
ing occurs. A classic illustration is 
shown in Fig. 18 in which stress 
corrosion cracks initiated at both the 
inner and outer surfaces of a Type 
347 tube. This tube formed the 
outlet section of a Thermofor 
kiln-cooling coil. 

Concentration of chlorides in the 
cooling water led to stress corrosion 
cracking from the inside while 
leaching of magnesium chloride salt 
from the wall refractory during 
shutdown led to severe o.d. cracking 
of the tubing and an attached 





STRESS-CORROSION cracking of Type 347 tube at 
both inner and outer surfaces. 


Fig. 18. 


chrome-nickel identification tag as 
well. In this case stresses were large- 
ly of thermal origin but they may 
be from any source such as bending, 
welding, straightening, fluid pres- 
sure, etc. 

Reduction of chlorides . . . Correc- 
tive measures in these cases usually 
involve reduction or elimination of 
chlorides, design modifications to 
lower stresses, stress relief by heat 
treatment, the use of nonsusceptible 
ferritic stainless or in extreme cases 
the acceptance of greater corrosion 
of the nonsusceptible leaner alloys 
or carbon steel. 


Part 
Part 
Part 3—February 18, page 171 
Part 4—March 4, page 125 
Part 5—March 25, page 225 
Part 6—April 15, page 142 
Part 7—April 22, page 148 


1—January 14, page 131 
2—February 4, page 140 


Next .. The next article in this 
series will contain information on 
intergranular cracking and a sum- 
mary of the entire series. 





Weeds are a hazard you can’t afford 


Destroy them with Baron, Radapon and other Dow weed killers 


Another car filled with highly flammable material is due in 
any minute. There's a small leak in the pipeline in the fore- 
ground. All that’s needed is a discarded match to transform 
this loading dock into an inferno. 


Fire is the biggest hazard caused by weeds, but it’s not the 
only one. Uncontrolled vegetation also hides poisonous plants 
ind things to trip over. It causes inconvenience to workmen, 
obscures vision around security fences and gives the whole 
plant an untidy, sloppy appearance. 


Get weeds out of your picture once and for all with Baron® 


Radapon® 
economical 


and other Dow chemical weed killers. They're 


safe and easy to use. If your problem is a large 
one, professional contractors can help you save 
money. Let us send you more information and 
the name of a qualified distributor near you. 


Write for free new booklets on industrial vege- 
tation control. THE DOW CHEMICAL COMPANY, 
Midland, Michigan, Department AG314. 


YOU CAN DEPEND ON 


THE OIL AND GAS JOURNAL 








PIPELINE PATROL 





Pipelines look for superior toughness and . . 


Special steels meet requirements 


Modern methods produce steel that is weldable with- 
out preheating with 100 per cent weld-joint efficiency 


N the future, special steels with su- 
perior toughness characteristics 
may be desirous for pipelines oper- 
ated at subzero temperatures or near 
pumping stations and in densely pop- 
ulated areas. The special steels to be 
discussed are weldable without pre- 
heat and have a weld-joint efficiency 
of 100 per cent. Quenched and tem- 
pered steels do not normally meet this 
requirement and, therefore, hot-rolled 
or normalized steels are involved 


Factors considered . . . Killed steels in 
general have superior toughness char- 
acteristics and less segregation com- 
pared with semiskilled or open steels 
Also, for pipe made from skelp or 
plate, cross rolling is a desirable prac- 
tice with refereuce to the transverse 
properties of the material. 

Consideration of chemical compo 
sition involves lower levels of carbon 
with increased manganese in the car 
bon-manganese steels. The use of al 
loy additions other than manganese 
permits levels of carbon with normal 
manganese contents. Lower carbon 
not only improves the toughness char- 
acteristics, but also weldability. With 
a balanced chemical composition in 
low-alloy line-pipe steels, it should be 
possible not only to achieve tough 
mess characteristics and weldability 
without preheating, but in addition, 
a higher strength level than can be 
achieved with the carbon-manganese 
steels. 

In the manufacture of 
pipe steels, cold expansion of the fin 
ished pipe is employed. This treat- 
ment the transverse tensile 
strength properties but does not en- 
hance the toughness characteristics of 


many line 


increases 


Material from a paper by A. B. Wilder, 
chief metallurgist, National Tube Division, 
U. S. Steel Corp., presented at annual A.S 
C.F. meeting, Pittsburgh, October 16, 1956 


TABLE 


Pipe size 

o.d. 0.472-in. wall 
o.d. 0.472-in. wall 
o.d. 0.250-in. wall 
o.d. 0.250-in. wall 


9%-in. 
95% -in 
6% -in. 
8%-in. 


per cent elongation 


1957 


under load. Specimen 1% in. wide; P 


the material. Therefore, in the manu- 
facture of special line-pipe steels, the 
amount of cold work is limited, al- 
though it does not adversely affect the 
weldability characteristics of the ma- 
terial. 

Finally, to improve the toughness 
characteristics, the effect of a nor- 
malizing treatment should be consid- 
ered. Usually, line-pipe steels are used 
in a hot-rolled or cold-expanded con- 
dition. The normalizing of aluminum 
killed steel not only produces uniform 
properties and a small uniform grain 
size, but also brings about a certain 
amount of fixation of nitrogen in the 
steel which is desirable with respect 
to the toughness characteristics of the 
material 


Steel research . . . In order to eval- 
uate the characteristics of line pipe 
as Outlined, a cooperative experiment- 
al program is in progress with Bechtel 
Corp., A. O. Smith Corp., United 
States Steel Applied Research Labo- 
ratory at Monroeville, American 
Bridge Division, Consolidated West- 
ern Steel Division, and National Tube 
Division. Low alloy Tri-Ten steel, for 
example, is being investigated. This 
steel in the form of plate, is usually 
provided in the as-rolled condition 
with a minimum yield strength of 50,- 
000 psi z 

When manufactured into pipe and 
cold expanded, the minimum yield 
strength properties may approach 60,- 
000 psi. Preheating normally is not 
required in welding. The steel is re- 
sistant to atmospheric corrosion. A 


TABLE 1—CHEMICAL 


0.D 
Brand or type of steel- in. 
ASTM A20i—killed 20 
TRI-TEN—killed 20 
TRI-TEN E—semikilled 26 
TRI-TEN E—killed 26 


—Chemical composition, per cent——— ~ 


( Mn Ni Cr Mo Vv 
0.27 1.23 
0.33 1.35 
0.13 0.85 


0.15 0.86 


0.055 
0.055 


0.44 
0.41 


0.91 
0.86 


0.58 
0.59 


plain carbon steel and the Tri-Ten 
steel in the as-rolled and normalized 
conditions being investigated are 
shown in Table 1. Pipe diameters are 
20 and 26-in. o.d. with 0.375-in. wall 
and the test pipe was manufactured 
by the submerged-arc welding and ex- 
panding process. 

In this investigation, girth welds 
will be tested. Tensile, bend, X-ray, 
Magnaflux, Charpy V-notch, under- 
bead cracking, burst, and hydraulic- 
ring-expansion yield-strength tests will 
be conducted. The properties of killed 
steel and normalized steel will be 
evaluated in terms of the toughness of 
the pipe material. Line pipe with min- 
imum-yield strengths exceeding 52,- 
000 psi. are under development in al- 
dition to lower-strength steels with 
superior toughness characteristics. 

In high-strength low-alloy construc- 
tional steels used for structural pur- 
poses, it is usually necessary to pro- 
vide for corrosion resistance by alloy 
addition. This is because of the de- 
crease in thickness of the high- 
strength material and atmospheric 
conditions. Pipelines are vulnerable to 
the corrosive attacks of soil and not 
atmospheric conditions, except in spe- 
cial cases. 

A coating of asphaltic or coal-tar 
pitch incorporated with a spiral wrap- 
ping of glass cloth is used frequently. 
Corrosion inside the pipeline is con- 
trolled by proper treatment of the gas 
or liquid being transported. 

In the development of special line- 
pipe steels, corrosion is not considered 
an important factor because of exter- 


COMPOSITION OF SPECIAL LINE-PIPE STEELS 


——Chemical composition, per cent ———— 
Cc Mn Si Cu Vv Ni 
0.18 0.76 0.22 
0.18 1.11 0.19 
0.22 1.00 0.06 
0.21 1.28 0.21 


0.46 0.54 
0.22 


0.23 


0.05 
0.05 


2—CHEMICAL COMPOSITION AND TENSILE PROPERTIES OF GRADE X110 LINE-PIPE STEELS 


Ultimate 
strength  tionin 
psi. 2-in. % 
140,000 22 
133,000 21 
128,000 22 
124,000 23 


Yield 
strength 
i? 


psi. 
128,000 
119,000 
118,000 
116,000 


Elonga- 


Cu B 


0.0026 
0.0026 


0.34 
0.35 


, 0.05 per cent max.; S, 0.06 per cent max.; Si, 0.10/0.30 per cent. 
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nal protective measures and treatment 
of the gas or liquid transported. 

Due to. the cost of 
the steels being developed and the 


increased 


limited production facilities available 
for the special treatments required, the 
use of these special steels will be lim- 


ited. 


110,000-psi. pipe . . . Line-pipe steels 
with 110,000 psi. minimum-yield 
strength (grade X110) consist of tem- 
In the untempered 
state, martensite has long been con- 
sidered brittle and this has led to the 
long-standing reluctance of design en- 


gineers to permit the use of a quenched 


product. 

More recently with increasing need 
for higher-strength materials, metal- 
lurgists have reexamined martensite. 
They have found that the low or me- 
dium-carbon variety in the tempered 


condition may have high-shock tough- 


ness and resistance to crack propaga- 


| tion with high-strength properties.' 


This new concept of toughness, the 
toughness of low and medium-carbon 
tempered martensite, has provided a 
new material for pipeline construction. 
This material should make it possible 
to use smaller-diameter pipe at high- 
er pressure. The economic advantage 
to be gained, however, remains to be 
demonstrated. 


Special steels . . . High-strength seam- 
less line pipe with 110,000-psi. mini- 
mum-yield strength has been experi- 
mentally produced from quenched 
and tempered steel. Two types of steel 
have been employed for the experi- 
mental tests; namely, (1) USS “T,” 
low-carbon tempered martensite steel, 
and (2) medium-carbon tempered mar- 
tensite C-Mn steel. The chemical com- 
position and mechanical properties of 
the steels are shown in Table 2. 

T, steel is the toughest steel which 
has been developed for line-pipe ap- 
plication and may be welded with 
weld - joint efficiencies approaching 
100 per cent. A high-strength weld 
electrode is required. The properties 
of T, steel are due in part to the 
alloy additions making possible low- 
carbon martensite and the vanadium 
content of the steel which enhances 
the strength of the weld heat-affected 
zone. Due to the cost of alloy addi- 
tions in T, steel, a lower cost C-Mn 
steel has also been developed with 
110,000-psi. minimum-yield strength. 
Tests indicate that this C-Mn steel 
should be satisfactory for many line- 


pipe applications. 


Experimental welding electrodes 


Utilization of Type 
E120XX_ lime field- 
welding grade X110 line pipe has been 
investigated. The use of the low-hy- 
drogen electrodes offers the advan- 
tage of eliminating preheating and un- 
derbead weld cracking. In addition, 
Type E120XX electrodes with pow- 
dered iron in the coating were inves- 
tigated for line-pipe welding. The ad- 
vantage of electrodes with powdered 


low-hydrogen 


electrodes for 


iron is in the increased deposit rate 
The results also indicated that a reg- 
ular Type E10010  cellulose-coated 
electrode with preheating is satisfac- 
tory for welding X110 line 
pipe. 

Cracks were not with 
the low-hydrogen electrodes and pre- 
heating was not required. The diffi- 
culty in welding was due to the en- 


grade 


encountered 


trapped slag which caused unsound 
welds. This was particularly observed 
when downhill welding was employed. 
Unsound were obtained 
with the containing pow- 
dered iron in the coating. These welds 
were preheated. In the experimental 
work, various combinations of weld 
electrodes were employed. For exam- 
ple, a low-hydrogen electrode was 
used for the root bead with the re- 
mainder of the weld of cellulose elec- 
trodes. Cellulose electrodes were also 
used in the root bead and a low-hy- 
drogen electrode for the remainder 
of the weld. The various combinations 
of weld electrodes did not overcome 
the objections to the low-hydrogen 
and powdered-iron electrodes. The ob- 
jections were associated with unsound 
welds, particularly when downhill 
welding was employed 


welds also 


electrode 


Weld strength . .. Under proper weld- 
ing conditions the Type E120XX spe- 
cial lime this in- 
vestigation which deposit weld metal 
with a minimum tensile strength of 
120,000 psi. are satisfactory for weld- 
ing plate material. The technique 
used in pipeline welding, however, 
adapts itself to the cellulose types of 
electrode as pipeline welders use down- 
hill practice. The cellulose electrode 
employed in this investigation was 
Type E10010 and deposited weld 
metal with a minimum tensile strength 
of 100,000 psi. For welding grade 
X110  line-pipe material, a Type 
E120XX cellulose electrode would re- 
quire development with minimum ten- 
120,000 psi. and 


electrodes used in 


sile properties of 
should be used in the field. A pre- 
heat of 350° F. with the cellulose 
electrode was satisfactory for weld- 
ing the grade X110 T, steel and C-Mn 
steel and a similar preheat should be 
AND GAS JOURNATI 
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satisfactory for a Type E120XX cel- 
lulose electrode. 

In welding quenched and tempered 
C-Mn line pipe, the lower strength 
of the weld heat-affect lowers the 
longitudinal tensile strength across the 
girth weld. This condition may be 
improved with a cover bead of the 
proper shape which reinforces the 
weld heat-affected zone. Burst-test re- 
sults indicate the lower strength of 
the weld heat-affected zone of the 
girth weld does not lower the bursting 
strength. This is due to the narrow 


width of the heat-affected zone. The 
strength of the weld heat-affected 
zone of T, steel girth welds is simi- 
lar to the original quenched and tem- 
pered material which has not been 
welded. The longitudinal tensile prop- 
erties of T, welds are, therefore, sat- 
isfactory and no special problems 
would be encountered which are re- 
lated to this property. 

In girth welding grade X110 line 
pipe, the use of 300° F. preheat may 
be used for the root pass followed with 
a hot pass. A 300° F. preheat should 
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also be used for the filler fol- 
lowed by a hot-pass completion of 
the remainder of the weld. This pro- 
cedure involves two preheating treat- 
ments and the use of a Type El20XX 
cellulose electrode. In addition, the 
cover or face bead should be of suf- 
ficient width and height to strengthen 
the weld heat-affected zones associat- 
ed with the root and filler weld beads 


pass 


Other steels ... In addition to 
quenched and tempered 
110,000-psi. minimum-yield strength, 
there are other steels which may be 
considered These are air-hardening 
alloy steels in the normalized or stress- 
relieved condition. Due to the higher 
carbon content of these special steels, 
the problems encountered with weld- 
ing require very special consideration. 
[he yield strengths to be obtained 
would exceed 75,000 psi. but would 
not equal the quenched and tempered 


products. 


steels for 


References 


“Low Carbon Martens 
American Society for 
1956 


1. Aborn, R. H 
ite,” Transactions, 


Metals, Vol. 48 Pp Si, 


BOOKS 


SYMPOSIUM ON SPECIFIC GRAVY 
ITY OF BITUMINOUS COATED AG 
GREGATES, published by American So- 
ciety for Testing Materials, 1916 Race 
Street, Philadelphia 3. Paper back. 71 pp 
$2; to members, $1.50 

This 
about 
control 


symposium contains information 
(1) specific gravity in the design and 
of bituminous paving mixtures (2) 
bituminous 


spec ific 


measurement of concrete core 


specific gravities and gravities of 
bituminous 
means of a 
maximum theoretical 
bituminous mixture by 
(4) maximum specific gravity of bituminous 
mixtures by vacuum saturation 
and other subjects 


coated aggregates 


coated coarse aggregates by 
volumeter, (3) measurement of 
specific 


solvent 


gravity of a 
immersion 


procedure 


concerning bituminous 


CONTROL OF STEEL CONSTRUC 
TION TO AVOID BRITTLE FAILURE, 
edited by M. FE Shank Published by 
Welding Research Council, 29 West Thirty 
ninth Street, New York 18. 184 pp. $4.50 

For several years the Plasticity Commit 
tee of the Welding Research Council has 
been working on the preparation of a 
manual which would analyze 
dealing with the notch sensitive properties 
of structural steel and summarize available 
information and data of significance in de- 
sign and construction. 


researches 


This volume is divided into three 
Part 1, Materials, presents the basic con- 
cepts and mechanisms of notch brittleness 
Part 2, Fabrication, deals with fabrication 
of structural components. 3, Design, 


parts 


Part 3, 
attempts to integrate the information con- 
tained in the first two parts of the book 
with a view to aiding the designer in se 
lecting and specifying the best suited ma 
terials 
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Standard of the oil coun- / test, | Horton, in 11-16n-11w, is being New Drilling Co., Denver, is drill- 
try for over twenty-five , drilled for Crow’s own account. ing on a new Shell Oil Co. wildcat test 


years. Unconditionally ‘ Foor . : ' ree : 
guaranteed, Packed in in Sandoval County, northwestern New 
seinen, Gastp lend & | Dillard & Waltermire, of Houston, Mexico. Location is at | Hall, in 35- 
containers. Sold by lead- ST | >1n-5 rs . 

- . rie 21n-Sw, 15 mile yuth of Largo Can 
ing supply houses SO rors ane (ASIN will drill a deep test for Charles B Ss SC c arg 
throughout the world “utceanen im sage. Wrightsman, also of Houston, at 


wildcat location southeast of West 
Gueydan field, in northwestern Ver- Sooner Well Service Co. is drilling 


milion Parish, Coastal Louisiana. The @ 6,000-ft. Sinton-sand test for Dave 

test, 1 Vermilion Parish School Board, Krause and Coastal Trend Oil & Gas 

16-12s-2w Corp. in the East Plymouth area, 6 

miles northeast of Taft, in San Patricio 

Lawton - Partee Oil Co., Magnolia, County, South Texas. Location is at | 

Ark.. has taken on a 9.500-ft. con- Russell, in Section 36, Taft Farm 
Columbia Lands Fourth Addition. 


a yon. 


is in 


tract operation in western 
County, southern Arkansas. It is drill- 

ing for Trice Production Co., of Long- Pyburn Drilling Co., Shreveport, has 
view, Tex., at | G. W. Dorman estate, a rig working for Robert F. Roberts, 
in 26-17s-23w. Location is 3 miles of Tyler, Tex., in the Killens Ferry 
southeast of McKamie, and about 154 area, Tensas Parish, eastern Louisiana 
miles east of McKamie-Patton field It is on Roberts’ 1-D Ayer Timber, in 
Smackover lime is the objective 1-13n-9e, about 142 miles southwest ot 
production. Contract is for a Tusca- 
loosa test with depth of about 6,995 ft 


1601 t NADEAU STREET 
LOS ANGELES 1, CALIF 


’ , ks Gulf Coast Drilling & Exploration 
= 
i Co. is in with Dave Gammill on the 


8 5 f drilling of a deep wildcat test 3 miles Circle Drilling Co., Lake Charles, 
reater a ety” northeast of Taylorsville, in Smith  La., has two new contract jobs going 
County, southern Mississippi. Hole is in South Louisiana. One is 12,000-ft 

Less to be carried through the Rodessa and test for Vincent & Welch and Charles 

Sligo zones productive in the prolific B. Wrightsman in northwestern Ver- 


Blow Soso field, 7 miles southeast. Projected milion Parish. Location, at 1 Somon, 


depth is 12,500 ft. The test is listed in 31-11s-lw, is about 2 miles west of 


4 


Inferno 2 

Safety Pop 

Valves are set 

and sealed at 

the factory 

with the mini 

mum blow 

- down permitted 

by the ASME Code. Bodies are malleable 

iron. Stems are stainless steel. Valves 

ore nickel alloy or bronze. No matter 

what the type of service, there is a 

just right’’ pop valve for you included 

in Inferno’s four styles. Write today for 
Bulletin No. 32 


MERGER PRINCIPALS—W. O. White (left), president of Trans-Tex Drilling Co., of 
Shreveport, watches as George S. Buchanan, Trans-Tex board chairman, and H. L. Rowley, 
| board chairman of Rimrock-Tidelands, Inc., New Orleans, meet following ratification by their 
| respective directors of a proposed merger of the two drilling companies (The Oil and Gas 
| Journal, May 13, 1957, page 91). White becomes vice president of land and production; 
| Buchanan, board chairman; and Rowley, president, of the merged organizations which will 
operate under the Rimrock-Tidelands name. W. C. Kneale (not present), now president of 
| Rimrock-Tidelands, will be vice president in charge of exploration. 


THE OIL AND GAS JOURNAL 





Lion Gc E R 


DUP LS 


from your drill collars with 


ROL FLEX 


With AMERICAN IRON Rol-Flex Drill 

Collars, equipped with Straight Grip 

Connectors, you can replace worn 

connectors on location with no trucking 

expense for re-threading and no 

reduced bit weight while waiting for o Sp 
shopped collars. 


You get longer life from your drill 
collars at the same time because with 
Rol-Flex Replaceable End Drill 
Collars you don’t re-thread .. . you 
install a new connector, thereby saving 
every inch of your drill collar. Rol-Flex 
Connectors are completely replaceable 
at your rig . . . wherever it is! 





PWVSOO 


— DP ~~. 
al 





Semmes ik 11400411 


> 
ave > 


“Nama 


M9 


EASY INSTALLATION EASY REMOVAL 


Additional Rol-Flex information available upon request. 


EQUIPMENT 


AL SOLO ALAR AMERICAN IRON & MACHINE WORKS COMPANY, INC—Oklahoma City, Okla.—Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 
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CHOKING SAND 


Excessive sand and sediment 
holds back your oil. For fast, 
easy clean out with fewer 
round trips and less down- 
time, use world famous Miller 
Sand Pumps. 


Write for descriptive price list. 


SAND PUMP SIZES IN STOCK 
0.0.—2%, 3, 3%, 4%, 5, 5%, 7 in 
Lengths—20, 25, 30 ft. 


Composite Catalog Page 3369 


MILLER SAND PUMP CO. 


General Offices, Box 4516 
Oklahoma City 9, Okla. 
EXPORT OFFICES 
30 Rockefeller Plaza 
NEW YORK 20, N. Y. 











‘ Completely Air-Conditioned 
Centrally Located 
Adjacent Garage 


BUSINESS and PLEASURE 
in TULSA means .. . 


The other is a Frio 
Oil & Gas Co. and 
Transmission Co. at | 
11-8s-lw, northeast 
field, in northern 


Gueydan field. 
test for Bradco 
Texas Eastern 
Zaumbrecher, in 
of Grand Coulee 
Acadia Parish. 


Hayden Farmer Drilling Co. is con- 
tractor on a 5,000-ft. Woodbine test 
I. P. LaRue and W. C. Perryman, of 
Athens, Tex., starting in eastern 
Henderson County, East Texas. 
tion, on the Brintley and Alexander 
estate, in the J. S. Johnston Survey, 
is about 6 miles south of Brownsboro. 


are 
Loca- 


C. B. Webster Drilling Co., Hous- 
ton, has contracted with Southern Nat- 
ural Gas Co. for another deep well 
in the new Montegut field, 15 miles 
southeast of Houma, in Terrebonne 
Parish, southeastern Louisiana. Permit 
lists the well as 1-C Waterford with a 
depth objective of 13,600 ft. Location 
is east of a newly completed extension 
well, oil-productive from a 12,200-ft 
sand. 


Buster-Gardner Drilling Co., Hous- 
ton, has the contract on another deep 
well Union Oil Co. of California will 
drill in the Caillou Island area, in 
Timbalier Bay, Terrebonne Parish, 
Louisiana. Union's latest job is at 6 
State Lease 2826, a 12,000-ft. 
Dixie Drilling Co., Dallas, also has a 
rig working for the Union in the same 
area. Its operation, 4 State Lease 2826, 
has been delayed by a fishing job with 
bottom at 12,759 ft. 


test. 


Richardson & Bass, of Dallas, are 
on another well Signal Oil & Gas Co. 
is starting in the South Lake Charles 
area, 6 miles south of Lake Charles, 
in Calcasieu Parish, southwestern Lou- 
isiana. Location, at 1 Lawton, in 8- 
lls-6w, is a west offset to Signal’s 
newly completed extension and deeper- 
pay discovery well. The latter well 
drilled to 13,826 ft. Its gas-condensate 
pay is perforated at 13,261-67 ft. The 
Lawton well is set up to go to 14,000 ft. 


Gibson Drilling Co., Kilgore, Tex., 
has a new wildcat operation in south- 
western Smith County, East Texas. It 
is set up as a Woodbine test with ob- 
jective about 6,000 ft. Location is off 
the west side of Whitehouse salt dome, 
4% miles west of Whitehouse, and 
ibout 6% miles south of Tyler. It is 

| drilling for Eugene Talbert and Jim 
| Gulley, of Tyler. Spot location is in 
| the Jesse Kennedy Survey. Gibson also 
is scheduled to drill a 4,900-ft. Wood- 
bine test for Purnell & Coleman, of 
| Kilgore, at 1 Tipton, in the Gillington 
| Chism Survey, west of Lone Star, in 
northeastern Cherokee County 


ESTAB. 
1901 


SPECTACLE 
BLINDS 


SPADE BLINDS 
SPACER RINGS 


TEMPORARY 
STRAINERS 


LINE STRAINERS 
PIVOT FLANGES 


Specialists to the 

Petro-Chemical En- 

gineering Field . 

based on scope, quality and service. 
Equipment available from stock, or 
made to your exact requirements. 
Write today for the new Mac-lron 
Catalog A-7. Your request will re- 
ceive immediate attention. 


The Mack Iron wont sompeny 


Worren and Water Sts. dusky, Ohio 





MANUAL OF 


OIL AND GAS 
TERMS, ANNOTATED 
2 WEEKS’ FREE EXAMINATION 


phrases explained—with 
ENGINEERING, LEGAL and TAX 
background. The complete story on 
the industry's terms with examples, 
formulas, court decisions and prac 
tical applications. For the expert and 
non-expert alike. It improves com- 
munication between persons of dif- 
ferent degrees of oil world experi 
ence. 2 weeks’ free examination 
Price, if retained, will be billed at 
$10. Write to: Matthew Bender & Co., 
253 Orange St., Albany 1, N. Y 


Words and 

















TO CHANGE YOUR ADDRESS 


BEST 
to send your old address clipped 
from the Journal mailing wrap- 
per along with your new loca- 
tion. 


ADVANCE NOTICE... 
10 days before you move, and 
we guarantee you week-to-week 
undelayed service. 


it’s 


“*-e 


WRITE... 
Circulation Department 


THE OIL AND GAS JOURNAL 
Bex 1260 Tulse 1, Okla. 
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from Refinery Supply 
the VIBRATION’S gone 


and so is the noise 


with the HYVAC-7 


Here's a vacuum pump that is so carefully designed . . . so expertly machined sO 
No. 91505. 60 cy. 115/: pertectly balanced . that vibration has been reduced to an absolute minimum. Result 
gu _. smooth, quiet operation. You can hardly hear it as it runs. In fact, its noise level 

is lower than that of any similar pump. 
$275.00 The new Cenco Hyvac-7 has more pumping capacity per cubic foot of space occupied 
No. 91500, same as than any other vacuum pump now available. It produces a free air displacement of 70 
No. 91505, but without liters per minute and a guaranteed ultimate vacuum of 0.1 micron. This pumping speed 
saceer att tenet in the low micron range is exceptionally high. The ratio of pumping speed at 1 micron 
to that at atmospheric pressure is 49%. And it pumps from atmospheric to ultimate 

$220.00 pressure in less than five minutes. 


—_—_———_ This finest, most efficient of all vacuum pumps is now ready for shipment 
cenco| 


Lecce e) REFINERY SUPPLY COMPANY 


aon Gere cuneate See of 621 EAST FOURTH STREET © TULSA 3, OKLAHOMA 
qislaen wenden toe ered 2215 MeKINNEY AVENUE © HOUSTON 3, TEXAS 
| CENTRAL SCHILENTIFIOC COMPANY 
1700 IRVING PARK ROAD e@ CHICAGO 13, ILLINOIS 

CHICAGO NEWARK BOSTON WASHINGTON DETROIT SAN FRANCISCO 

SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER CTTAWA 





The noted series from the 
Oil and Gas Journal 
now available in one volume 


FUNDAMENTALS OF 


RESERVOIR 
ENGINEERING 


By JOHN C. CALHOUN, Jr. 


A clear and concise discus- Fluid Flow in Porous sT 


sion of the principles of Media NAL 
petroleum reservoir engi- Reservoir Energies and NATIO 
neering as applied to im- Forces 

prove techniques in oil and BANK 
gas recovery Deals with e Estimation of Oil in Place 


@ Behavior of Reservoir and Oil Production re 
Fluids With many illustrations, OF Snatveroer 


e Study and Treatment of diagrams and graphs. 
Rock Properties Order Teday—Use This Coupon 





THE OlL AND GAS JOURNAL, Tulsa 1, Oklahoma 
Please send.............-+++---copies of FUNDAMENTALS OF RESERVOIR 
ENGINEERING, @ $6.00 


Name 
Address 


City. ; 
€) Payment enclosed ‘ . 


ROBERT F. CASHEN Manager Petroleum Department 
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SHOWCASE... 





UIPMENT 


Utility Ditcher Has Foot-Pedal Steering 


particular interest on 
Gar Wood Buckeye 
ditcher include: (1) 


Features of 
this improved 
Model 403 
foot-pedal steering (2) a shiftable spoil 
hydraulic 


utility 


conveyor, and (3) controls 
Specially designed for stop-and-go util- 
ity ditching, the ditcher is equipped 
with a hydraulic pump that provides 
pressure for instant control of the dig- 
ging boom 

The foot-pedal-steering arrangement 


replaces hand levers, providing the op 


equipment name and/or model, in bold-face type at end of description 


NAME AND OR MODEL NUMBER 


“OIL ano GAS 


Described in JOURNAL Issue of May 20, 1957 


NAME 


COMPANY 


ADDRESS 


CITY 


DATE 


erator with greater control and accu 
racy. A slip clutch automatically pro- 
tects the machine 

The shiftable spoil conveyor requires 
no tools or complicated adjustments to 
shift it to the right or left. The Model 
403 has a maximum digging capacity 
of 5 ft. deep and 12 in. wide, or 4 ft. 
deep and 16 in. wide. Write or call: 
Gar Wood Industries, Inc., Wayne, 
Mich., for details on Model 403 
ditcher. 


from overloads 


send this SHOWCase Coupon 


to the Manufacturer of the item in which you are interested. See name, address, and 


TITLE 


Tank-Selector System 
Automatically Fills Tanks 


Developed for filling storage or set- 
tling tanks in tank farms, refineries, 
or petrochemical plants, this new au- 
(ATS) system 
with a se- 
transmitters 
pneumatic 


tomatic - tank - selector 
uses a pneumatic circuit, 
lector-controller and level 
directing the operation of 
fill valves. 

In operation, the selector-controller 
automatically senses the liquid level 
of each tank in the system through the 
level transmitter. It then automatically 
opens the fill valve, if the tank requires 
filling. Or it automatically 
the next tank, if filling is not required. 

Each circuit can handle up to 12 
tanks. And two or more 
be connected in series to control any 
number of tanks. Write or call: Mason- 
Neilan, Div. of Worthington Corp., 60 
Nahatan Street, Norwood, Mass., for 
details on automatic-tank-selector sys- 
tem. 


cycles to 


selectors can 


Trenching Machine Cuts 
1% to 6 Ft. Per Minute 
This new mobile Model M_ Ditch- 


Witch trencher has three forward dig- 
ging speeds and a reverse plus road 
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SINGLE TRAILER MOUNTED MASTS 

86 ft 94 ft. 97 ft. 97 ft. Heavy duty 

100 ft. 126 ft. Export Model C 0 R . 0 “ A T | 0 N 

DUAL TRAILER MOUNTED MAST TULSA : SHREVEPORT : GREAT BEND : CASPER : NEW ORLEANS 


97 ft. 100 ft. 126 ft. 126 ft. Ex- CENTRALIA : DALLAS : HOUSTON : MIDLAND : PITTSBURGH 
port Model EXPORT OFFICE:—ROOM 624, INTERNATIONAL BLDG., 630 5TH 


A ‘ re 
Aye VOW TURA 2 


FOREIGN LICENSED MFR 


tA 


for 


easy to make 


connections 
ioin pipe 


THE DRESSER WAY! 


Anywhere you’re joining pipe, the handiest, surest 
way to get safe, bottle-tight joints is with Dresser 
Couplings or Long Sleeves. 

Dresser Couplings provide the “give and take” 
necessary to absorb vibration, settlement and other 
stresses. Specially compounded rubber gaskets per- 
mit up to 4° deflection at joints — yet with Dresser 
Couplings, these joints stay permanently tight. 

The only tool you need is a wrench — pipe 
threading is not necessary. Any workman can in- 
stall Dresser Couplings, averaging only two man- 
minutes per bolt. 


s OF > 
cm “6 


DRESSER. (5) 


J 
2 
AS y 
Dresser Manufacturing Division «+ Bradford, Pa. Cage? 


A 16” Dresser Coupling on a water jacket in a field processing plant 


AVAILABLE AT ALL LEADING OILFIELD SUPPLY 
STORES IN THE UNITED STATES AND CANADA 


St kt at @ 


Style 38 Style 40 Hydrepair® Asbestos Style 63 Style 39 
Coupling Long Sleeve Cement Pipe Clamp Expansion Joint Insulating Coupling 


220 


SHOWCASE... 


New Equipment 


speeds up to 5 m.p.h. In usual digging 
conditions, the Model M _ will trench 
at speeds of 12 to 6 ft. per minute. 
It is also equipped with a trailer hitch 
for towing at speeds up to 25 m.p.h. 

Irenching widths and depths avail- 
able on this machine are: 3 in. wide 
and up to 48 in. deep, 4 in. wide and 
up to 36 in. deep, and 6 in. wide and 
up to 30 in. deep. The digging chains 
are quickly interchangeab'e on the job. 

When digging, all spoils are deposited 
on one side of the trench, leaving the 
other side clear for access to the trench. 
The Model M may also be used for 
undercutting sidewalks 

The Model M, the maker says, is es- 
pecially suited to such applications as 
digging service lines and gathering sys- 
tems for oil and gas pipelines. Powered 
by an 8-hp. air-cooled engine, it’s 
equipped with sealed ball bearings. The 
Model M weighs 500 Ib. Write or call: 
Charles Machine Works, Inc., Perry, 
Okla., for details on Model Mi trencher. 


Motor Valve Uses 
10-Psi. Pilot Pressure 


Ihe balanced-pressure design of this 
McMurry Type MV-NC (normally 
closed) motor valve is said to allow 
a full l-in. opening, if desired, while at 
the same time maintaining a_ small, 
compact tool. Also, the balanced con- 
struction allows the use of low pilot 
pressure (10 psi.), making Bourdon con- 
trols more sensitive. 

In addition to the normally closed 
type, the motor valve can be obtained 
in a normally open type. The motor 
valve does not require a shaft through 
the center of the seat section, either in 
the normally open or normally closed 
type. The flow of gas or liquid is 
routed through the tool from the top 
of the seat. According to the compa- 
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ny, these two features assure longer- 
than-average seat life. 

The motor valve is simple to service, 
and all parts are easily replaced, if 
necessary. Write or call: McMurry Oil 
Tool Specialties, 1020 Houston Ave- 
nue, Houston, Tex., for details on 
Type MY-NC motor valve. 


° 
Drip-Trap Valve Designed 
For Heater-Treaters 


volume 
installations, 


Designed for low 
tanks on_ heater-treater 
this new Enardo Model 529 drip-trap 
valve features a positive leakproof 
shutoff, the maker states. In the event 
of a high fluid level in the drip trap, 
the valve will not reopen until the ex- 
cess fluid is drained from the trap 

Small lead weights attached to the 
float arm compensate for buoyancy 
differential of fluids. Weighing about 
6% Ib., the long and 
its float diameter measures 7 in. Write 
or call: Enardo Mfg. Co., 2729 Sand 
Springs Road, Tulsa, Okla, for details 
on Model 529 valve. 


pressure ° 


valve is 9 in 
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Servicing Rig Permits 
Pulling Pipe in Doubles 


This new Welter Weight well-servic- 
ing rig is a fast-tripping doubles rig 
with the light weight and mobility nor- 
mally associated with singles rigs, the 
maker says. The rig can service wells 
from 2,000 to 10,000 ft. deep 

The draw works, powered by an in- 
dividual engine with a torque-converter! 
drive, can be rigged up in minutes. The 
mast is hydraulically operated. 

The maker reports a 10,000-ft. round 
trip with 2-in. tubing can be made in 
5¥%2 hours. The tripping system is sim- 
ilar to that used in pulling and handling 
sucker rods. The tubing is pulled a joint 
at a time 
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By using a hydraulically powered 
auxiliary elevator and power tongs, the 
pipe is broken out and racked by the 
floor men while the traveling block is 
in motion. This action allows the pipe 
to be pulled, or run, as fast as the ele- 
vators can be raised and lowered. Pro- 
viding fast tripping, the rig has a 
weight and dimensions within the legal 
limit for highway travel. It is said to 
be adaptable for most workover and 
still mobile enough for well-service jobs 
of any depth. Write or call: Skytop 
Rig Co., P. O. Box 529, Victoria, Tex., 
for details on Welter Weight rig. 


D-C Plant Provides 
5,000-Watt Power Source 


This new lightweight portable 5,000- 
watt d.c. generating plant can be useful 


FLOREX 


A Sure Cure for the 


Platinum BLUES” 





The growing use of platinum catalysts in reforming feed stock 
emphasizes the importance of pre-removing trace metals such as 
arsenic, lead and sulphur compounds. Platinum catalysts are 
poisoned by these substances in quantities even as small as ten 


parts per billion. 


Treating the feed stock before the trouble occurs, Florex ad- 
sorbent provides the simplest, most economical means to protect 
expensive catalysts. Florex in the granular grades will completely 
remove or reduce these compounds to a harmless level. 

Recognized throughout the world as superior to all other natural 
clays, Florex is prepared from carefully selected Florida Fuller’s 
Earth by a special processing, including high pressure extrusion. 

Meshes from 8/16 and up are customarily used. Write for in- 


formation today. 


HLORIDIN COMPANY 


Dept C Box 989 


Adsorbents 
Desiccants 


Tallahassee, Florida 








HIS DEEP HARD-TO-PUMP WELLS 
ARE EQUIPPED WITH 


oilmaster 


unit barrel pumps 


marvels have become commonplace, 

of its marvels has made it possible to fabricate the 
monly fine Oilmaster Unit Barrel. It has only been 
ent years that certain iron base alloys rich in 
structural change when subjected to 

a permanent change in the crystalline struc- 
ich improved the hardness and abrasion resistance of 
y, but more important, caused the alloy to grow, and 


permanent growth when it returned to atmospheric 


wledge paved >» way for the development of the 

Unit Barrel“, where a special analysis of centrif- 

cast Ni-Hard is accurately machined into sections which 
expanded into a precision honed alloy steel jacket and 
ransformed into an integral unit by application of refrigerant 


temperatures of more than 100 below zero. 


m age or not, only the oil well can tell the difference 
» oil well has shown the Oilmaster Unit Barrel to be 
yond question the finest pump barrel that has been produced. 
ou want to flash a smug smile when the conversation turns 
to lifting costs, call your Oilmaster Representative and ask 
him to equip all your hard-to-pump wells with Unit Barrel 


Pumps 


oilmaster 


FLUID PACKED PUMP CO. 
Main Office and Plant, Los Nietos, California 
Distributed by the National Supply Co., Pittsburgh, Pa. 
Export: The National Supply Co., Export Division, 
600 Fifth Avenue, New York 
Co-Distributors: Union Supply Company 
Beacon Supply Co., Industrial Supply Co 





SHOWCASE ... “= Pressure Tester 
Gives Accurate Calibration 


J 

New Equipment 
Accurate pressure calibrations not 
ordinarily possible with oil dead- 
for operating lights, electric tools, and weight testers or mercury manometers 
universal motors. may now be accomplished with this 
The generator is direct-connected to new CEC primary pressure standard. 
the engine for positive, permanent Operating as an air dead-weight tester, 
alignment. Of dripproof design, it is the instrument offers: (1) advantages 
rated at 5.000 watts at 115 volts d.c. of a frictionless pressure medium, (2) 
The total weight of the Model 5CCK- extreme accuracy even al pressures of 
115P unit is only 315 Ib. Write or call: less than 1 psi., and (3) portability re- 
D. W. Onan & Sons, Inc., 2515 Uni- gardless of the pressure range, com- 

versity Avenue S, E., Minneapolis 14, pany officials say. 


Minn., for details on Model 5CCK- The instrument, known as the Type 
115P plant. -201 primary pressure standard, de- 


pends on mass and length measure- 


PROTECT YOUR INVESTMENT ments for its accuracy. It wal calibrate 


any pressure-measur ing device. 


Pressure calibration is achieved by 
WITH A balancing controllable air pressure 


against the force generated by a 


CATHODIC PROTECTION SYSTEM weighted piston. W hen piston is lifted 
and held in a suspended position by air 


 o«<, If you can afford the bill .. . enjoy your guest. But pressure, a given pressure has been es- 
remember ... you've got this guest whether you . . 
end tablished. This same pressure, fed si- 





can afford her or not. Check your profits . . . 

see what this appetite is costing you regularly. multaneously to the device under test, 
as all Electrolytic corrosion is the biggest single destroy- provides the means for calibration. 

er of buried or submerged metal structures and The basic unit houses a drive motor 


S pipelines. and an assembly on which one of a 
EXpensive IT CAN BE STOPPED. That's where HARCO selection of piston-cylinder combina- 
comes into the picture. It’s our business to protect tions can be mounted. The upper part 

> your investment. We are the specialists who can f th i h ; 
prevent and cure electrolytic corrosion . .. QUICK- of the unit ts fitted with a glass cover. 
LY AND ECONOMICALLY. It is a fact . . . most Write or call: Consolidated Electrody- 
cathodic protection systems pay for themselves in namics Corp., 300 North Sierra Madre 


a matter of months . . . just through savings in Villa, Pasadena, Calif.. for Bulletin 
normal maintenance and replacement costs. 1581 


. . HARCO regularly supplies a complete a 
7/ ), range of services. Whatever your needs 
as . . » engineered systems, contract instal- 
lations or materials .. . LOOK TO 

2 


es HARCO ... FIRST IN THE FIELD 
OF CATHODIC PROTECTION! 


Write today for catalog or 
call MOntrose 2-2080. 


CATHODIC PROTECTION DIVISION 
THE HARCO 
CORPORATION 


Gas-Measuring Instrument 
16961 Broadway * Cleveland. Ohio 


Determines Explosive Limit 


Now the Atlas Model 550 Chart-O- 
Gas measurement and recording instru- 
ment again is available. Gas emerging 
from the wellhead during drilling is re- 
corded by the instrument. And the ac- 
tual percentage of the lower explosive 
limit is measured and continuously re- 
corded on a chart. 

A classification instrument is part of 
the panel. It is used with a sensing unit 
to measure the methane or propane and 
butane series in cuttings and cores. 

Though the detector elements are 
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specifically calibrated for methane and 
ethane, they will react to any hydro- 
carbon found in the well. A hydrocar- 
bon selector switch permits determina- 
tion of the presence of methane or 
ethane and other higher-series hydro- 
carbons 

With this unit, no mud pump or air 
aspirator bulb is needed. A_ simple 
swage inserted between the welihead 
and the shale shaker is the only con- 
nection needed. The instrument can be 
located at some distance from the point 
where the sensing unit is inserted and 
connected by wires. 

This instrument is ruggedly con- 
structed. Its case is of spot-welded steel, 
having a durable enamel finish. A 
wooden case for automobile battery 
and a battery charger for either a.c 
or d.c. power are included. An audible 
alarm, which sounds when a specific 
percentage of gas is met is available as 
an accessory. Write or call: Atlas Labo- 
ratories, Inc., P. O. Box 6247, Houston 
6, Tex., for details on Chart-O-Gas. 


Paraffin Scraper Uses 
Continuous Spiral 


Ihe makers of this 
new paraffin scraper for 
pumping oil wells say 
its effectiveness is great- 
ly enhanced through the 
use of a _ continuous- 
spiral design. The new 
scraper features a single 
spiral wing, running the 
full length of the sucker 
rod 

The new design is said 
to cut running time by 
eliminating intermittently 
spaced wings which can 
bunch and hang on well 
tubing. Because its sin- 
gle leading edge is shield 
ed by the sucker rod’s 
joint shoulder, the 
scraper centers itself and 
feeds itself downhole. 

The longer spiral (it 
circles the rod only once 
each 15 in.) offers 
drag. This, say the mak- 
ers, is a double advan- 
tage, because there is 
easier flow on less pump 

power and less tendency for paraffin 
scrapings to cling, resulting in a faster 
flow, carrying more paraffin. 

In the center of the sucker rod, the 
direction of the spiral is reversed. This 
resists torque and eliminates the possi- 
bility of rod joints unscrewing 

The tough lightweight wing is 
tened in place with steel clips pressed 
around the rod under high pressure, 


less 


tas- 
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without any welding on the rod. Be- 
cause it is a full-length sczaper, the 
wing cannot slip under normal condi- 
tions. Write or call: Sunshine Iron 
Works, 601 West Murphy, Odessa, 
Tex., for details on spiral paraffin 


scraper. 
. 


Automatic Valve Works 
On Differential Pressure 


This automatic shutoff valve is said 
to have three new basic design features 
which provide accurate control of the 
oil level in tanks and prevent air from 


entering the pipeline. A diaphragm-ac- 
tuated balanced type, the valve oper- 
ates on tank-pressure differential. 

The valve has a cylinder with four 
parts mounted vertically. On the inside 
of the cylinder is a piston or sleeve 
which makes it seal above and below 
the ports with O-rings. 

Oil flowing into the upper valve cav- 
ity acts against the diaphragm to lift 
the piston, clearing the ports. This 
action permits oil to flow through the 
piston, out of the ports, into the lower 
valve cavity, and then down stream. 

The vertical piston is unaffected by 
back pressure. The upstream tank head 





that’s where performance really pays off— 
and where MD Barite Engineering Service 
pays its biggest dividends. Whatever the 
depth, the recommendation of your MD 


@useencan 


Field Service Engineer can help you log more 
hole at less cost. He’s an expert on drilling 
problems and drilling mud. His reeommenda- 
tions can mean real savings in casing, 
prevention of caving and longer tool life. 
What’s more, he can provide you with barite 
of consistently high quality any time of the 
day or night from strategically located 
distribution points. 


YUBA MILLING DIVISION 


METALS 
DISINTEGRATING 
COMPANY, inc. 


GENERAL OFFICES: Dept. B, Elizabeth B, N. J. 


SALT LAKE CITY, UTAH + EMERYVILLE, CALIFORNIA 
FRESNO, CALIFORNIA « 


SOUTHGATE, CALIFORNIA 
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ILLIAM 


TOOLS OF INDUSTRY 


FOREMOST! Since.. 
Spindietop’s crude was 
piped to refineries 


In 1902, a 20-mile pipeline began trans- 
porting Spindletop’s oil to Port Arthur 
refineries. Today ...thousands of miles of 
pipeline carry gas, petroleum, and petro- 
chemical products throughout the United 
States 


gH WILLIAMS <p 


v.H. WILLIAMS « co. 


412 VULCAN STREET, BUFFALO, N. Y. 


BUFFALO @© NEW YORK e CHICAGO ¢ LOS ANGELES 
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is the only factor that controls the 
opening and closing of the valve. 

The spring-loaded rotating toggles 
hold the valve open for a period of 
time. As the liquid level in the tank 
drops, the toggles keep the valve open 
until the pressure reduces to a certain 
amount. Then they snap the valve 
closed. This feature prevents starvation 
of a pump that might be in the pipe- 
line. Write or call: W. L. Walker Co., 
1009 South Main, Tulsa, Okla., for de- 
tails on automatic shutoff valve. 

e 


Fluid-Level-Actuated Switch 
Controls Pump Cycle 


This new pressure-activated switch 
turns on and off electric-driven oil-well 
pumps as determined by the fluid level 
in the casing, replacing the time-clock 
method of cycling a well. 

According to the maker, use of the 
pressure switch can result in produc- 
tion increases, as well as shortened 
pumping time, because the pump will 
operate when fluid is present and will 
not allow overpumping of a well. And 
maintenance costs and individual well 
supervision expenses may be reduced. 

The pressure switch is located di- 
rectly above the pump and attached 
to the production tubing. A two-con- 
ductor wire runs from the switch to 
the surface and connects to a conven- 
tional magnetic starter 

With the exception of very deep 
wells, no additional switches or trans- 
formers are necessary. A pilot light 
can be incorporated, indicating wheth- 
er or not the pump should or should 
not be running. 

Also, means are available to stop 
a conventional type of gas engine, 
should the fluid level reach a prede- 
termined point. Write or call: R. H. 
Hill & Associates, 2809 Broadway, 
Fort Wayne, Ind., for details on pres- 
sure switch, 
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WILL ACHIEVE 


lower 
maintenance 


You can’t match — AND 


AMERICAN® operating costs 
DRI-FLO METERS — AT THEIR 


Se 


Oe a es Kine = = 


with the 


Alumicoat 


molten 
aluminum 
process 


You can’t match American® DRI-FLO 
Meters for versatility, accuracy 
and proven dependability. 


Above, an American DRI-FLO Meter 
is used to measure ethane reflux 
flow on a de-ethanizer unit in a 
gasoline plant at 500 psi and 80 
to 100° F, typical of one of the 
many installations meeting the 
most exacting requirements, 


Below, a DRI-FLO manometer is 
shown measuring lease gas and is 
used in conjunction with a 30 
year-old recording mechanism 


proof of the versatility and long DRI-FLO Meters bring Ameri 


service 


life built 


products 


MAY 


20, 


into American 
can-Westcott precision, sim- 


plicity of installation and 
maintenance, with maximum 
resistance to corrosive ma- 
terials, to orifice meter meas- 
urement. Differential ranges: 
20”, 50”, 100”, and 200”; 
Working pressures 1000 and 
5000 psi; Ambient tempera- 
tures of —25 to 175°F. 


Write for full information 





AMERICAN’ 


METER COMPANY 


NCORPORATED (ESTABLISHED 1836 


ton, Philadelphia 
ngham 
* Kansas City « 
ttsburgh « SanFra 
anadian Meter 
Edmonton « Reg 


roncase 





Ts ee ele 


The Alumicoat Molten Aluminum 
Process will substantially reduce 

down time and expense for repairs and 
replacements by preventing high 
temperature hydrogen-sulfide corrosion 
and scaling in hydro-desulfurizing 
equipment. 

In addition, costs will be reduced further 
by the use of low cost, low alloy steels 
which, when “ALU MICOATED”, obtain 
the necessary resistance to high 
temperature hydrogen-sulfide corrosion. 


Send coupon today for full details. 


~ Arthur Tickle Engineering Works, Inc. Dept. 10 Swe 
21 Delevan Street 
Brooklyn 31, New York 


Please send ALUMICOAT brochure and complete 
information on the ALUMICOAT PROCESS. 


EE Se 


City_ 


——_ t oe 


bane wa aw 
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Giant Strides 


Three weeks by ship from New York and 1,000 
miles inland from Belém lies Manaus, Brazil. Here, 
Companhia de Petroleo da Amazonas (COPAM 
wanted to build a refinery to provide an immediate 
source of refined oil, vital to industrial development 
of the Amazon Valley’s vast potential. 

Sweco’s Engineering and Construction Division 
designed tanker loading and unloading facilities; 

torage for crude and finished products; crude and 
vacuum, catalytic cracking, and gas concentration 


units; a steam plant; an electric generating plant. 


Torrents of problems 

No. 1 problem was distance and communications 
Manaus is 2,500 air miles from the industrial centers 
of southern Brazil. Contact with Sweco’s home office 
in Los Angeles was by wireless. 

Construction equipment and materials had to be 
shipped from the States. For five or six months each 
year, torrential rains slowed down operations. Labor 
was another big problem. It was nearly impossible to 
recruit trained craftsmen from the south. 


Procurement and inspection 

SweEco engineers were responsible for procurement 
as well as design. They inspected all construction 
including the refinery’s catalytic cracking unit, which 
uses a process licensed by Universal Oil Products 


a 


This new SWECO-designed 5,000 BPSD. 
refinery on Brazil’s Rio Negro is a 
major step toward industrial develop- 
ment of the Amazon Valley. 


in Amazonas 


Company, one of the many licensors providing refin- 
ing processes and technology to Sweco. All heat ex- 
changers and columns were made at Sweco’s Los 
Angeles plant and shipped to Manaus 

To Sweco engineers who design and build moder- 
ate-size refineries, chemical plants and ore beneficiat- 
ing mills all over the globe, the CopaAM refinery is a 
clear victory over impossible logistics and elements. 
Whether the job is in the distant interior of Brazil or 
here at home, Sweco delivers . . . on schedul 

That’s the basis of Sweco’s reputation for depend- 
ability and service...in engineering and construction 
of refineries, chemical plants and ore beneficiating 
mills in the design and manufacture of process 
equipment such as heat exchangers, steam jet ejectors 
and distillation columns...and in a complete line 


of vibrating screen separators. 

Write today for our new brochure on how Sweco 
products and services can help meet your processing 
needs. Ask for brochure E-3-317. 

Southwestern 
Engineering 
SWECO Company 


: Vanufac furers 


Engine ers and Constructors 


4800 Santa Fe Avenue e Los Angeles 58, California 
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SHOWCASE... 


New Literature 


Slush Pump and Fluid End Parts 

Maintenance Manual. In its 24 pages 

this new pocket-sized illustrated book- 

let describes maintenance procedures 

that will revent interruptions of 

operation on extend oman life. It salt water’s 
briefly and clearly describes the care 

of each working part (piston rods, pis- 

tons, valves and seats, liners, and just a breeze 
packing), assembly procedures, and 

proper pump operation. Write or call: 

National Supply Co., Two Gateway to this 
Center, Pittsburgh 22, Pa., for slush- | yee 

pump maintenance manual. 


fluid end 


Protective Linings and Coatings. This 
new brochure discusses protective lin- 
ings and coatings, why they are im- 
portant, and when and how they should 
be applied. One section explains what 
porosity is, how it can be determined, 
and what to do about it. Suitability of 
a protective system to its environment 
s also discussed in detail. The bro- 
chure describes and evaluates sheet lin- 
ings and organic, inorganic, metallic, 
and combination coatings. Presenting 
design problems and _ specification 
sheets, the brochure discusses preven- 
tive maintenance with details on how 
a program should be set up as well 
is the reasons for setting it up. Write 
or call: Protective Coatings Div. of 
Metalweld, Inc., 3201 Scotts Lane, 


Philadelphia 29, Pa., for protective lin- 
ings and coatings brochure. it's cast of 


° AMPCO METAL 


for tough pumping conditions 


Control Valves. Specification Folders 
$810-11 and S$810-12 (each four pages) 
give details of construction on single- 
seated and double-seated Honeywell 


Salt water won't damage this Check for this protection, 
unusual aluminum-bronzeal- when you look at specifications 
Series 800 diaphragm - control valves. loy. It’s specially engineered to of duplex and triplex Met 
The folders include sizes, materials, guard against failure caused And insist on fluid ends of 
plug-characteristic curves, dimensions, by corrosion, erosion, abrasion, Ampco Metal for replacements 
and a cross-section drawing of each and cavitation-pitting. It pro- 08 your old pumps. 

type. These pneumatically operated vides exceptional strength — Send coupon for further in- 
valves are applicable for controlling and does it with less weight formation on Ampco Metal in 
the flow of liquids, gases, and steam than ordinary bronzes. corrosive applications. 

under a wide range of operating con- 

ditions. Write or call: Minneapolis- NY | Pi- THE METAL WITHOUT AN EQUAL 
Honeywell Regulator Co., Valve Div., 

Wayne & Windrim Avenues, Philadel- AMPCO METAL, INC., Dept. OGJ-5, Milwaukee 46, Wisconsin 
phia 23, Pa., for Specification Folders nt: Burbank. California 


S810-11 and S810-12. 
AMPCO METAL, INC. 
. Dept. OGJ-5, 
Milwaukee 46, Wis. 


Steel Fabricating Brochure. This 12- COMPANY 


Send me 
7 « - > > . > 
page 2-color booklet describes and 
illustrates equipment fabricated for Bulletin Pi-5Sa ADDRESS 
chemical and _ petroleum - processing on Ampco 
plants, heat exchangers, columns, and 
jacketed stainless-steel tanks for mis- 
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Important design improvements in these Ansul Extinguishers 
give you more fire fighting power at no increase in price. 
Three years of research and more than 2000 fire tests turned 
up some significant new information on dry chemical extin- 
guishment. Ansul engineers were able to design these findings 
into three new extinguisher models, the 10B, 20C and 30C. 
Result, greatly increased fire fighting power. All Ansul equip- 
ment is backed by a five-year warranty. This is the best way 
we know to say Ansul fire extinguishers are the finest of their 


kind made anywhere. 











The Ansul Chemical Co., Marinette, Wisconsin 
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cellaneous uses. The brochure devotes 


several pages to a description of the 


maker's plants and facilities and steel- | 


plate warehousing and specialized serv- 
ices. Write or call: McGregor-Michi- 
gan Corp., 5890 Rivard Street, Detroit, 
Mich., for steel-fabricating brochure. 


Earth-Drilling Accessories. This handy 
catalog packet is devoted to a line of 
earth-drilling accessories including au- 
gers, core barrels, drilling heads and 
bits, winches, couplings and other 
equipment. Pockets on the inside front 
and back covers carry additional liter- 
iture on mobile rotary-drilling rigs, as 
well as the story of the company’s soil 
and foundation engineering service. 
Write or call: Mobile Drilling, Inc., 
960 North Pennsylvania Street, Indian- 
apolis 4, Ind., for catalog on earth- 
drilling accessories. 


Rotary Mechanical Seals. New |6-page 
Catalog 480 presents descriptions and 
recommended uses of Durametallic ro- 
tary mechanical seals. The catalog is 
organized to make it easy to select the 
right type of mechanical seal to meet 
a specific operating condition. It is 
extensively illustrated with cutaway 
views showing stuffing-box installation 
details. Each seal is accompanied by 
a quick reference covering the temper- 
atures, pressures, and fluids it is de- 
signed to serve. Write or call: Dura- 
metallic Corp., 2104 Factory, Kala- 
mazoo 24 F, Mich., for Cataleg 480. 


Wire Screen Cloth for a variety of 
strainer applications is described in this 
six-page folder. Available in a variety 
of special alloys and in aluminum, 
copper, brass, monel, and _ stainless 
steel, the wire cloth described is made 
in all commercial sizes in lengths of 
100 ft. and in widths of 24 to 72 in 
Illustrations and text detail the fea- 
tures of the more popular wire-cloth- 
weave styles. Write or call: C. O. Jel- 
liff Mfg. Corp., Southport, Conn., for 
folder on mesh products. 


How to Obtain Longer V-Belt Life is 
explained in new 12-page Bulletin 
20X6234C. The bulletin gives simple 
precautions to take to prolong the life 
of V-belts and increase drive efficiency 
Describing various types of V-belts, it 
tells how to select and match them 
Also, it lists seven steps for the correct 
installation of belts and offers many 
hints for making them last longer. The 
bulletin illustrates eight of the most 
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CATHODIC PROTECTION DEMANDS 


yh EFFICIENT 
O ELECTRICA 


CATALOG 
ON 
REQUEST 


CADWELD eliminates loose or corroded electrical connections 
in your CATHODIC PROTECTION SYSTEM. 


That is the basic reason for specifying CADWELD ... the 
connection that fuses the conductors into a solid homogeneous 
mass. The connection is then a part of the conductors. 


There is nothing to loosen. 
There is nothing to corrode. 


Figure the total cost of the equipment being protected, plus the 
cost of the Cathodic Protection System. You’ll want the best 
ELECTRICAL CONNECTIONS available... CADWELD: 


Erico ERICO PRODUCTS, INC., 2070 EAST Gist PLACE, CLEVELAND 3, OHIO 


Products 1. Send Bulletin 656-10 


2. Send name of local Dealer 
inc. 
NAME 
2070 €E. Gist Piace 
COMPANY 


Cleveland 3, Ohio 
STREET 


N CANADA ERICO INCORPORATED 
IST! Ounces Bt West 


Terente ®. Ontarle 








“U. §. Matchless #5 does 5 different jobs,” 


says refinery division superintendent 


“It always passes our strictest lab tests.” 


A mechanical division superintendent of a leading Mid- 
western refinery says: 

“U.S. Matchless Steam Hose always passes our cen- 
tral maintenance department tests, and we've always 
had good experience with it. The neoprene cover is 
oil-resistant. The hose is highly flexible and light in 
weight. Asbestos ply, under the cover, conserves heat. 
Wire braid preserves static ground.” 

This great “U.S.” hose is serving many industries in 
many ways. It is obtainable at selected “U.S.” distribu- 


tors, at any of the 28 “U.S.” District Sales Offices, or 


write us at Rockefeller Center, New York 20, N. Y. 
Mechanical Goods Division 


Uses in refinery for U.S. Matchless® +5 Hose: 


e As a firetighting hose, for safety-checking atop the 
235-ft. cracking unit (see picture above). 

@ In propane tank, to thaw bottom of gauge glass in 
cold weather (see inset picture above). 

e@ In pump room of cracking unit, as a steaming line to 
get gas traces out of the unit. 

@ On propane transfer line, to prevent orifice from 
freezing in cold weather. 

e@ Enables construction crews to run temporary steam 
lines more cheaply and quickly than using pipe. 


United States Rubber 
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common causes of V-belt destruction, 
including snub break, slip burn, base 
cracking, abrasion, oil deterioration, 


rupture, ply separation, and worn sides. 


Write or call: Allis-Chalmers Mfg. Co., 


Milwaukee 1, Bulletin 


20X6234C. 


Wis., for 


Side-Boom Tractors for pipe laying 
with lifting capacities ranging from 
17,000 to 110,000 Ib. and their ap- 
plications are the subject of this new 
eight-page folder. On-the-job photos 
and captions show and describe the 
units in actual use. Diagrams illustrate 
valuable attachments available for the 
tractors. Write or call: International 
Harvester Export Co., 180 North 
Michigan Avenue, Chicago 1, Ill., for 
Folder E-29-G. 


Indicating Pneumatic Controllers. Cat- 
alog C600/700 1. describes Brown 


small-case indicating pneumatic con- 


trollers for temperature and pressure, 
with temperature ranges between 0° to 
1,000° F. and from 


0 to 1,000 psi. The eight-page catalog 


pressure ranges 
contains specifications, schematic dia- 
grams, and photographs of the con- 
trollers. It also instructions on 
how to order them. Write or call: Min- 
neapolis-Honeywell Regulator Co., In- 
dustrial Div.. Wayne and Windrim 
Avenues, Philadelphia 44, Pa., for Cat- 
alog C600/700 1. 


fives 


Belt Type Gravimetric Dry Material 
Feeder (Model 37-20) designed for con- 


tinuous high-capacity feeding is the 


subject of new two-color, 


Bulletin 35-N62 


describe the advantages, principles of 


four-page 


Informative sections 


operation, and features of a mechanical 
controller. Giving dimensional and per- 
formance specifications, the bulletin is 
profusely) llustrated with cutaway 
views, halftone illustrations, and typical 
installation photographs. Write or call: 
Omega Machine Co., 345 Harris Ave- 
nue, Providence, R. L., for Bulletin 35- 
N62. 
2 


How to Select Self-Adhesive Pipe- 
Marking Materials is the theme of this 
new eight-page catalog. The catalog 
lists over 500 self-adhesive vinyl-plas- 
tic pipe markers which conform to ac- 
cepted standards. It illustrates self-ad- 
hesive cutout numbers and letters and 
stock safety slogans. The catalog also 
discusses many other 
products for use by plant maintenance 
and safety engineers. Write or call: 
Printed Cellophane Tape Co., 521 
North La Brea, Los Angeles 36, Calif., 
for pipe-marking materials catalog. 


self - adhesive 
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THIS OLD-TIMER laughs AT 
SALT WATER DAMAGE 


It's a Goulds chemical pump 


Its fluid end was built to handle salt 
water has been handling that 
corrosive stuff for a long time. 

That fine old pump (a Fig. 3705 
has been redesigned. Now, as Fig. 
3715, it’s even better. 


Designed to resist corrosion 
This pump is available in a variety 
of materials: Type 316 and Gould- 
\-Loy 20 stainless steel, all alumi- 
num-bronze, all iron or bronze fit- 
ted. Each of these materials offers 


specific resistance to corrosion, abra- 


sion, pitting, and other pump haz- 
ards. All you have to do is match the 
metal to your pumping problem. (For 
example, a fluid end in aluminum- 
bronze is best for salt water duty. 


All-around economy 


Properly specified, these pumps give 


PUMPS FOR INDUSTRY 


long service under severe conditions. 
Because many inter- 
changeable, you can standardize on 
Fig. 3715 for a variety of liquids, 
and need only a low spare parts 


parts are 


inventory. 

For complete information on these 
remarkably durable pumps, ask for 
Bulletin 725.4. 


Goulds Fig. 3715—Nine sizes: capacities to 720 
GPM, with heads up to 200 ft. 


GOULDS PUMPS, INC. 
Seneca Falls, N. Y., Main Office and Work 
Branches 

ATLANTA, 15 Peachtree Place, N.W 


BOSTON, Room 314, 1330 Beacon St 
Brookline, Mass 


CHICAGO, 53 West Jackson Blvd 

HOUSTON, 2314 Main St 

NEW YORK CITY, Room 1503, 11 Park Place 
PHILADELPHIA, 2099 North 63rd St. 


PITTSBURGH, Room 512 
Bessemer Bidg., 140 - 6th St 


TULSA, 543 East Apache St., P.O. Box 6157 


West Coast Representative: GOULDS PUMPS Western, Inc., 1919 N.W. Thurman St., Portland 9, Oregon 


In Canada: The A. R. Williams Machinery Co., Ltd. 


in all principal cities 
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with Halliburton’s unmatched combination 
of tools, techniques and materials 


=f 


Halliburton offers a complete line 
of packers and auxiliary tools for 
remedial squeeze cementing, hy- 
draulic fracturing, acidizing and 
chemical services wherever it is 
necessary or desirable to confine 
applied hydraulic pressure to sub- 
surface formations. 


These tools, combined with Halli- 
burton’s big world wide service 
fleet and oil field know how, give 
you the ultimate in desired results. 
Call your local office or write the 


Halliburton Oil Well Cementing 
Company, Duncan, Oklahoma 


HALLIBURTON 


OlL WELL CEMENTING COMPANY 
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“Water Hunter” 


HALLIBURTON'S DOC 


(DIESEL OIL CEMENT) 


‘ ° . Ex 
This versatile product uses the water in the forma- Ee. 


tion to produce a set cement of high density, high 
compressive strength and very low permeability. 


Since DOC is composed only of cement, diesel oil 
and Halliburton’s efficient dispersant DOC-1, it will 
never set hard until contacted by water. 


Initial contact of DOC with water thickens the 
slurry. This desirable feature provides effective 
water shut-off with relatively small volume of this 
low fluid loss mixture 


The right type of packer 


improves the ob 


RTTS PACKER (Retrievable Test-Treat-Squeeze) 
This multiple purpose packer permits com- 
bination high pressure treating and squeezing 
applications with one trip into the well... 
features full opening fluid passage... incor- 
porates circulating valve, safety joint and 
drillability for squeeze cementing. 











~ 
 prmemenery 
=se~ 


HYDRAULIC RETRIEVABLE CEMENTER 


Simply operated, set easily by hydraulic pres- 

sure, with automatic pressure testing of tubing 

as packer is set, the HRC is designed to per- 

form efficiently under the highest pressures 

and most difficult operating conditions HYDRAULIC 
encountered in squeeze cementing. ; RETRIEVABLE PACKER 


OM DC’' SQUEEZE PACKERS and Bridge Plugs 


Designed for squeezing and bridging opera- ow oe 

tions under all present depth and pressure SQUEEZE PACKER 
conditions. These economical, dependable 
tools are easily set on tubing or electrical wire 


‘ > RTTS (RETRIEVABLE TEST- 
line for positive fluid shutoff. TREAT-SQUEEZE) PACKER 


HALLIBURTON y 


> JL T MINUTES AWAY FROM AWN 


SPECIAL TOOL SERVICES 
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EQUIPMENT MEN . .. in the News 





American Chemical Paint 
Elects G. H. Williamson 


George H 
liamson has 


Wil- 
been 
elected vice presi- 
dent in charge of 
West Coast activi- 
ties of American 
Chemical Paint 
Co., Ambler, Pa. 
His new responsi- 
bilities will include 
supervision of all American Chemical 
Paint Co. activities, and 
of metalworking and agricultural chem- 
icals and processes, and manufacturing 
at the ACP plant at Niles, Calif. 

Williamson has been with the com- 
pany since 1935, specializing in the 
sales of rustproofing chemicals and 
processes for the metalworking field 
In 1952 he transferred from the 
Detroit branch to the new plant at 
Niles 


\? 


sales service 


was 


George Engine Buys Cessna 
To Speed Sales, Service 


7 


George Engine Co., Inc., Harvey, La., has 
recently acquired a Model 180 Cessna sea- 
plane, according to Herb Colby, sales mana- 
ger. Piloting the new plane is Charlie Lopez, 
who joined the firm just prior to delivery of 
the plane. In addition to his duties as pilot, 
Lopez is also sales engineer for GEC. He 
will cover by air George Engine Co.'s various 
drilling locations and shipyards in the Gulf 
States area. The company has built a new 
ramp and hangar to enable the plane to 
land on the Intracoastal Canal and taxi in 
back of the main offices and shops. 

Lopez has had experience in the oil in- 
dustry in Louisiana. He piloted for Magnet 
Cove Barium and served as a sales and 
service engineer. He also worked for Con- 
tinental Oil Co. as a petroleum engineer and 
drilling foreman. 
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Halliburton Employes Attend Chemical Services Schco! 


As part of its expanding operation and continuous training, selected 


field employes 


go to Duncan, Okla., headquarters of Halliburton Oil Well Cementing Co., for on-the-job 


training in the chemical services school. 


Here inspecting one of the giant T-10 pumps used on Halliburton’s mobile units are: 


Frank Young, fieldman, Sundre, 
Raymond Hill, fieldman, Rule, 
cementer, Anson, Tex. 


Alta., Canada; I. W. McNair, cementer, Lovington, N. M.; 
Tex.; F. J. Swisher, Jr., driver, Houston; and Bill Sorenson, 





Knight-Gordon Named 
Reliance Sales Agent 


Knight - Gordon Engineering, Tulsa, 
is now petroleum-industry sales agent 
in Oklahoma and Kansas for Reliance 
Electric & Engineering Co., Cleveland, 
Ohio. 

Partners Arthur H. Knight and Mil- 
ton J. Gordon of Knight-Gordon En- 
gineering have extensive experience in 
the sales and engineering of oil-field 
specialty equipment in the Mid-Conti- 


nent area. 


McCullough Names Service 
Manager, Sales Engineer 


[he appointment of Clyde M. Sauc- 
erman as service manager of the Los 
Angeles branch of McCullough Tool 
Co. and naming of Don Prehoda as 
sales engineer in the Los Angeles Basin 
have been announced by I. J. McCul- 
lough, president 

Saucerman joined McCullough Tool 
in 1945 as junior operating engineer, 
later served as senior operating engi- 
neer, district service manager 
and assistant export manager. 

Prehoda joined the firm’s service de- 
partment in 1949 and prior to his re- 
cent appointment assistant 
branch service manager in the Los An- 


assistant 


served as 


geles office 


McGinnis and Whetstone 
Are Promoted by BS&B 
The promotion of William M 


Ginnis to Gulf 
manager and Walter Whetstone 


Mc- 
Coast regional sales 
to cen- 
tral regional sales manager has been 
announced by C. A. Siver, vice president 


yt controls 


and general manager of the 


we") 


W. M. McGINNIS W. WHETSTONE 


division of Black, Sivalls & Bryson, 
Inc., Tulsa. 

McGinnis, who has 
controls division and predecessor com- 


sales 


been with the 
panies for 13 years, served as 
and service engineer at Houston for 
8 years, was promoted to Houston dis- 
trict 1952. moved to 
Tulsa in coordinator of na- 
tional accounts. As Gulf Coast re- 
gional manager he will supervise the 
activities of seven controls division 
offices. He will continue as co- 
national 


who has 


manager in and 


1956 as 


sales 
ordinator of 
Whetstone, 


accounts 


been 


manager 
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Now- 


PEERLESS PUMPS 
COMBINES 


4 QUALITY 


ef with ECONOMY 
‘ J in PROCESS PUMPS 
4 — 


AT SATII Pa GT 


TITKY 
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PUT THE IDEA OF PUMP COMPONENT INTERCHANGEABILITY 
TO WORK FOR YOU FOR SAVINGS IN FIRST COST — 
IN OPERATION—AND IN MAINTENANCE 


TYPE DL 
BE Scoring Housing | i 
— Here’s how component interchangeability 
ai works: Shown at the left are two types of 
Peerless chemical process pumps. The Type 
DL has a grease lubricated bearing hous- 
ing; the Type DM has an oil lubricated 
bearing housing. To either of these bearing 
housings, you simply add the required 
ee * a ‘eg backplate, impeller and volute. You “build 
Scaring Housing up” the pump you want with either a water 
or air cooled backplate or an open or 
enclosed impeller. 
In this way you match the temperature, 
pressure and other characteristics of the 
liquid being pumped. You “tailor make” the 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 
301 WEST AVENUE 26, LOS ANGELES 31, CALIFORNIA 


C] Please send me Peerless Pump Bulletin No. B-1608 


pump you want by complete component 
interchangeability—the Peerless idea—the 
modern idea in process pump buying. 


Result: You stock up to 85% less parts; 
you reduce your capital investment; you 
obtain maximum versatility in pump ap- 
plication; you always pump with the most 
efficient pump for the intended service. 


Write for NEW 12 PAGE BULLETIN, 
which completely describes and illustrates 
the Type DL-DM pump line, including 
specifications, dimensional data and per- 
formance charts. Use the coupon. 


Factories: Los Angeles 31, California and 
Indianapolis 8, Indiana 

Offices: New York; Atlanta; Chicago; St. Louis; 
Phoenix; San Francisco; Fresno; Los Angeles; 
Plainview and Lubbock, Texas; Albuquerque. 
Distributors in Principal Cities. 

Consult your Telephone Directory. 
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of BS&B’s Wayne, Pa. (Philadelphia), 
office since 1951, will supervise the 
activities of 10 manufacturers’ repre- 
sentatives from Atlanta to Detroit and 
St. Louis to Richmond. 


Materials Handling Named 
Link-Belt Distributor 


The appointment of Materials Han- 
dling, Ltd., Tulsa, as stock-carrying dis- 
tributor for Link-Belt Co.'s power 
transmission and conveyor products 
has been announced by E. G. Wendell, 
Link-Belt district manager 

Materials Handling, Ltd., has of- 
fered sales and services in the mate- 
rial-handling field for many years 


Gay Named to Spencer 
Industrial Chemicals Post 


Sidney N. Gay has been promoted to 
general manager of the indus- 
trial chemicals division of Spencer 
Chemical Co. Previously, he was sales 
manager of commercial products 

In his new capacity, Guy is respon- 
sible for the sales activities of indus- 
trial ammonia, methanol, formalde- 
hyde, 83 per cent solution, aqua am- 
monia, commercial grade ammonium 
nitrate, dry ice, and liquid carbon di- 
oxide. 


sales 


Burgess-Manning Furnishes Snubbers for Gas Line 


New type, low pressure-drop Burgess-Manning exhaust snubbers, 


shown here installed on 


six Clark Model TLA gas engine compressors at Durango, Colo., are very effective in silenc 


ing the exhaust noises. 


The thirteen stations of the Pacific 
Northwest Pipe Line running from 
New Mexico to Washington, like this 
one at Durango, Colo., are equipped 
with these new turbosupercharged-type 
engine compressors. Each is equipped 
with low pressure-drop exhaust snub- 
bers developed by Burgess - Manning 
Co. for this and exclu- 
sively for silencing all engines power- 
ing this pipeline 


service used 





Smith Names Persson to 
Pressure Vessel Sales Post 


A. C. Persson named 


north central district sales manager of 


recently was 
pressure vessels and heat exchangers for 
A. O. Smith Corp former 
sales engineer for the company’s proc- 
equipment division, will continue 
to make his headquarters in Chicago. 


Persson, a 


ess 
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TYPE L 


A new member of the 
Larkin Well Head line, the 
Type Tubing Head fills a 
need in low pressure 





For detailed information on these and other Larkin Tubing and Casing 
Heads, please refer to your Larkin Catalog or talk to your Larkin Repre- 
sentative. All Larkin Equipment is available through your supply store. 


LARKIN 
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LEADERSHIP HAS 


BEEN EA RNE D 
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W-K-M Appoints Tableman 
To Special Projects Post 


Glen A. Tableman has been appoint- 
ed assistant to the vice president, mar- 
keting, of W-K-M, division of ACF 
Industries, Inc., B. J. Gross, vice pres- 
ident, marketing, has announced 

Tableman will be in charge of spe- 
cial projects for the marketing division 
of the company. He W-K-M 
in 1949 as a service man, was promoted 


joined 


to sales and service representative, and 
in 1951 was made district sales mana 


ger of the Dallas-Fort Worth area 


Walker Well Heads Names 
Hoff as Chief Engineer 


[he appointment 
of Earl G. Hoff 
as chief engineer 
has 
nounced by D. ( 
(Clint) Walker, 
president of Walk- 
er Well Heads, 
Inc., Tuisa 

Hoff was 
ployed by Hinder 


been an- 


em- 

E. G. HOFF 
liter Tool Co 
able experience in the design and man- 
equipment. In 


where he had consider- 


ufacture of  oil-field 


1952 he joined The Texas Co. as a 
petroleum engineer and was assigned 
Healdton, Drum- 


area offices 


successively to the 


right, and Tulsa 


Otis Transfers Russell to 
Odessa as Division Manager 


Jack Russell has 
been appointed 
manager of Otis 
Pressure Control, 
Inc.'s, division of- 
fice in Odessa. He 
was formerly sta- 
tioned in Odessa 
as a Sales engineer 

. “on and was trans- 
JACK RUSSELL ferred to New Or- 
leans less than a year ago to represent 
the firm in the South Louisiana area 

Russell replaces Bill Mitchell who 
has been transferred to the company’s 
New Iberia, La., division as district 
superintendent. Otis has had a branch 
facility in since 1948 and 


erected a new 2 


Odessa 
office and warehouse 2 
years ago 

Russell started with the company as 
office manager in the Oklahoma City 
transferred to 
and to 


division. He was later 
the Corpus Christi division 


Hobbs, N. M. 


National Geophysical 
Elects Vice Presidents 


The election of W. J. Harkey and 
Harry L. Johnson as vice presidents 
of National Geophysical Co., Inc., has 
been announced by W. R. Mitchell, 


ra 


W. J. HARKEY H. L. JOHNSON 
executive vice president of this Dallas- 
based geophysical exploration com- 
pany. 

Johnson, who is in charge of Na- 
tional’s Houston office, supervises Tex- 
as, Louisiana and other Gulf Coast ac- 
tivities. Harkey is located in Dallas 
where National maintains its head- 
quarters. 

Since joining National in 
Johnson has worked in all phases of 
geophysical work in the United States 
and Cuba and has served in a super- 
visory capacity with the company for 
the past 5 years. Harkey joined Na- 


1937, 





for medium pressure wells 


stripper odapter and 
when 
working on any well 


equipped eo Larkin 
Tubing Heod. 





LARKIN PACKER COMPANY, INC. 


WAXAHACHIE, 
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TEXAS 


DEPENDABLE 


LARKIN 


..-Through Your Supply Store 
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it takes men of vision 
to build a better plant 


Building is a business of men. Men with vision, 
with knowledge, with broad experience. Here at 
Procon we’ve concentrated on getting and keeping 
the best of them. 


For years, the world over, Procon men have been 
planning and building refineries, petrochemical 
and chemical plants . . . to specifications and 
on schedule, time and again surpassing any 
reasonable goal. 
Bs 


a) We're proud of our men at Procon. To us they 
are truly those men of vision who do build better 

plants. Together they provide a complete 
design, engineering and construction service. 


111! MT. PROSPECT ROAD, DES PLAINES. ILLINOIS. U.S.A 


PROCON (CANADA) LIMITED, TORONTO 18. ONTARIO. CANADA 
PROCON (GREAT BRITAIN) LIMITED, LONDON. W Cc. 2. ENGLAND 
PROCON INTERNATIONAL &.A., SANTIAGO DE CUBA 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES 
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tional in 1937 and since that time has 
worked in all phases of geophysical 
exploration both in this country and 
Cuba. 


Sperry-Sun Names Four 
Corners Representative 


Ed Paulicek has been appointed to 
district representative in charge of the 
Sperry-Sun Well Servicing Co.’s new 
Four district office in 
Durango, Colo., to provide services for 
the Farmington, N. M., area. 


Corners area 


Formerly a salesman in the com- 
pany’s Oklahoma City office, Paulicek 
has been with Sperry-Sun for 342 years 
and has worked in Oklahoma and Kan- 
sas for the last 6 months. Prior to that 
he was a gyroscopic and mulfishot sur- 
veyor, working out of the Lafayette, 


La., office 


Mission and Rives, Dyke 
Earn ABP Award of Merit 


Mission Manufacturing Co. and its 
advertising agency, Rives, Dyke & Co., 
both of Houston, have received rec- 
ognition for business-paper advertising 
through an award of merit presented 
recently at the climax of Associated 
Business Publications’ twelfth annual 
advertising competition. The award was 
accepted by Jack Faris, New York, 
Mission’s export manager. 

Ihe achievement was in Division 
the category including the advertising 
of maintenance and service equipment, 
parts and materials. Mission Manufac- 
turing and Rives, Dyke also won the 


award in 1953 


The Associated Business Publication’s 
award of merit and the advertising which 
won the award are discussed by principals 
of Mission Manufacturing Co. and Rives, 
Dyke & Co. Left to right are Wayne Rives, 
partner in the advertising agency; Richard 
White, Mission’s executive vice president and 
general manager; and T. R. Fullinwider, Mis- 
sion’s domestic oil-field sales manager. 
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Twin Disc Makes Tulsa 
And Dallas Appointments 


Loy F. (Si) Seamster has been ap- | 


pointed district representative in charge 


of Twin Disc Clutch Co.’s Tulsa branch | 


office; H. B. (Bob) Hougan has been 


. F. SEAMSTER LEE HANSEN 
named district service representative at 
Tulsa; and Lee Hansen has been pro- 
moted to district representative at Twin 
Disc’s Dallas branch office. These ap- 
pointments were announced by N. F. 
Adamson, vice president, sales. 

Seamster joined Twin Disc in 1956 
as a Sales engineer. Hougan has been 
with the company since 1944 and has 
been district service representative han- 
dling West Coast service problems for 
the past 5 years. Hansen joined Twin 
Disc in 1952 and was assigned to the 
Tulsa branch office. In 1953 he was 
transferred to the central service de- 
partment at Racine, Wis. 


J&L Supply Completes 
Expansion of Harvey Store 


The expansion and remodeling of 
Jones & Laughlin Supply Division’s oil- 
field supply store at Harvey, La., has 
been recently completed according to 
Rainey Elliott, president of the firm 
headquartered in Tulsa. 

The warehouse space has been more 
than doubled and an additional 30-ft. 
inside dock with 
steel shelving has been 
into the building. 

Operation of the Harvey store is un- 
der the over-all supervision of C. E. 
Rogers, district sales manager of 
J&L’s Louisiana Gulf Coast district. 
R. E. Haulk is local store manager. 


sections of 
incorporated 


several 


Axelson Appoints Factory 
Representatives for Texas 


R. D. Whitehead and G. B. Seay 
have been appointed factory represen- 
tatives for the petroleum division of 
Axelson Manufacturing Co. K. S. 
Ramey, Axelson petroleum sales man- 
ager, announced that both Whitehead 
and Seay will be assigned territories 
in the Texas area. 


Whitehead will be headquartered at | 


aa 
aa, 


T VS 


VV 


a} 
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Oakite speeds 
results... cuts costs 


In a refinery at turn-around time, 
the Oakite man recommended in- 
place cleaning procedures and ma- 
terials that gave virtually 95% 
perfect results—cut costly tower 
down-time 25%. 


With Oakite materials removing 
rust, soil and paint from salvage- 
able pipe, fittings, valves and other 
parts, one refinery estimates sav- 
ings in excess of $50,000 a year. 


Just two jobs of the many where 
Oakite can help. Bulletin F-7629 
tells more. Write Oakite Products, 
Inc., 39 Rector Street, New York 
Gm Be 


OAKITE 
“ 


Stience 7 
NZ 


Export Division Cable Address: Ookite 


Technical Service Representatives in 
Principal Cities of U. S$. and Canada 
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4500 ps! 
Recycling Plant 


, 


By requesting the alteruate use of Weldolet 
Welding Fittings in all weights and sizes 
the piping contractor was able to lower 
his bid sufficiently to be awarded the job! 


This recently completed recycling plant in 
Louisiana was designed and engineered 
in full accordance with the ASA and ASME 
Codes and operates at a maximum pres- 
sure of 4500 psi and 225°. 


The piping engineers on this job were confronted with a number of 
tough problems. The plant was to be operated at extremely high 
pressures. The terrain was swampy which meant the fittings had to with- 
stand the additional stresses exerted by a settling foundation. The piping 
also had to stand up under rugged vibration conditions. The many 
design features of Weldolet Welding Fittings in both full size and 
reducing size outlets provided the safe, practical and most economical 
answer to these knotty service problems. 


PENNSYLVANIA DIVISION 


FORGE & TOOL WORKS 


ALLENTOWN, PENNA. 


Levelland and cover the Sundown area. 
Seay will be headquartered at Luling 
and will cover the Luling, Pleasanton, 
and Victoria territory. 


Maintenance Engineering 
Opens Shreveport Office 


To give better 
service to cCustom- 
ers in the Arkan- 
sas, Louisiana and 
East Texas areas, 
Maintenance Engi- 
neering Corp. 
Houston, has 
opened a new sales 
office at Shreve- 
port, La. with 
Dave R. Carroll as manager. The an- 
nouncement was made by C. E. Nay- 


D. R. CARROLI 


lor, chairman of the board of direc- 
tors of Maintenance Engineering 
Carroll joined Meco in 1953 and 
became sales and service engineer. His 
previous experience was with Humble 
Pipe Line Co. as corrosion engineer 


and with a core-analysis firm 


Pickard and Price Elected 
To New Posts by Tuboscope 


The elections of B. H. Pickard as 
president of Tuboscope Co. and B. G 
Price as vice president of engineering 


& 4 


B. H. PICKARD B. G. PRICE 


research and development and assistant 
general manager have been announced. 

Pickard has been general manager 
of Tuboscope for the past year. He 
joined the company in 1941 as a 
trainee and served in operational jobs 
in Odessa before being named opera- 
tor in charge in Houston in 1943. He 
was made district manager in 1947, di- 
vision manager in 1948, Texas Gulf 
Coast manager in 1951, was elected 
vice president in 1952, manager of 
sales in 1954 and assistant general 
manager in 1955. 

Price joined Tuboscope in 1938 as 
a trainee and served in various capaci- 
ties in Houston and Illinois before 
being named district manager in Kan- 
sas. He also was district manager in 


| Oklahoma from 1942 to 1944, Tubo- 


scope representative in Mexico for a 


| year and served in that capacity in 


THE OIL AND GAS JOURNAL 





| Freye):< at this WV GEstsplepeMeabi-a-eunal~ 








ty 


If you are not now using Mission Products, or if you have any 
reason to doubt their superiority, make a competitive test. 


Prove to yourself how much Mission Products can save you. 


Your Mission Representative will gladly help you select the 


correct Mission Products for your conditions. Call him! 
Ming hit- the faces wil ber he MAME ye MILS Sia \ 


MISSION MANUFACTURING CO. + P.O. Box 4209 * Houston, Texas * Cable Address—“Missco” « Export Office: 30 Rockefeller Plaza, New York 
In The United Kingdom: MISSION MANUFACTURING CO., LTD. + 17 Hanover Square « London, W.1. England « Cable Address—“Missoman” 


SLUSH PUMP VALVES © PISTONS © VALVE SEAT PULLERS * LINERS PISTON RODS ~ VALVE SPRINGS GLAND PACKINGS SUIPS - SWABS PLUG VALVES CENTRIFUGAL PUMPS 





J UL) GAS STARTS TO KARACHI 


This plant, the first of its kind in Asia, is located in the Sui Gas Field 350 miles north- 
east of Karachi in West Pakistan. It processes sour gas, removing sulphur compounds and 
water vapor, preparing the gas for transportation and consumption. It is a vital part of 
a project from which will accrue great economic advantage to Pakistan 

The work of Hudson included design, procurement of equipment, transportation, and 
erection using English, American and native labor. 

Despite the remoteness of the plant site, the rail terminus being 40 miles across the 
desert, and air temperatures as high as 125 F. in the shade, the plant was completed in 
12 months from start of design work. 

Hudson is proud to have collaborated 
with Pakistan Petroleum, Limited, and Sui 
Gas Transmission Corporation in the success- 
ful completion of this first project of its kind 
in Asia. The experience of Hudson gained 
in over 30 years in design and construction of 
oil and gas processing plants in the United 
States, Europe, Mexico and South America 
is available for any project large or small in 
any part of the world. 


“> HUDSON 


ENGINEERING CORPORATION 





FAIRVIEW STATION HOUSTON, TEXAS 





South America starting in 1945. In 
1948 Price became chief engineer and 
was elecied a vice president in 1953 


Whitmor Homebuilders 
Awarded Housing Contracts 


Whitmor Homebuilders, Inc., Tulsa, 
has been awarded contracts in excess 
of $850,000, it is reported by Burl 
Johnson, vice president, who is in 
charge of Whitmor’s industrial-housing 
program 

Largest of the contracts was award- 
ed by Texas Eastern Transmission 
Corp. to Whitmor for 50 houses to 
be constructed at compressor stations 
along Texas Eastern’s pipeline in Texas 
Louisiana, Mississippi, Tennessee. E. R 
Blair, Jr.,. Whitmor sales manager who 
handled negotiations, reported that six 
homes will be built at each station site 

Other contracts include a group of 
13 houses for El Paso Natural Gas Co 
near Farmington, N. M., and a contract 
for Texas Natural Gasoline Corp. near 
Glendive, Mont. In addition to these 
new contracts, Whitmor is compieting 
a project for Convair, a division of 
General Dynamics Corp., at 
Beach, Fla., for 130 homes which are 
to be leased on a rental arrangement 
to Convair by Whitmor 


Cocoa 


A-C All-Weather Motor 
Display to Tour Southwest 


ee 


G co 
MOTOR TOUR 
a 

This mobile display is being used on a 
1,500-mile tour by Allis-Chalmers Manufac- 
turing Co. during May and June to demon- 
strate its weather-protected motors to indus- 
tries in Oklahoma, Texas and Louisiana. 
Cities to be covered in connection with the 
tour are Tulsa, Shreveport, Beaumont, Hous- 
ton, Corpus Christi, San Antonio, Dallas, 
Fort Worth, and Oklahoma City. 

An open truck is being used to emphasize 
the motor’s application as an all-weather 
drive. It is designed specifically to operate in 
extremely hot and cold weather, rain, wind, 
sand, dust, sleet, and snow. 

Mobile unit visitors will have an oppor- 
tunity to examine a 400-hp. motor weighing 
4,000 Ib. In addition, they will be shown 
displays of several exclusive features of the 
motor, including a special capsule-mounted 
bearing and the Silco-Flex insulation system. 
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, TESTED sno PROVEN 
w 1 OIL FIELDS 


Screened 
Air Port 


CHECK THESE 
OUTSTANDING ADVANTAGES. 


Heavy Cast base for alignment, stabil- 
ity, heavy duty, double-shielded, pre- 
lubricated bearings, reduces lubrica- 
tion worries, high grade silicon steel 
in the magnetic circuit reduces iron 
losses... Wide variety of windings 


Unexcelled ... 
for Outdoor Use 


* DRIP PROOF 
¢ VERMIN PROOF 
MOISTURE PROOF 
CORROSION RESISTANT 
FORCED AIR COOLED 
All these features of Field- 
master Ball Bearing Motors 
have been designed to over- 
come the rugged conditions 
of Oil Field requirements. 


provides triple ratings, dual voltages 
... high torque licks heavy starting 
problems. High slip is available to 
take care of reciprocating load re- 
quirements encountered in pumping. 


Write For Deseriptive Literature. 


BETHLEHEM SUPPLY CO, tuisa, oxtaHoma 


Manufactured by VALLEY ELECTRIC CORPORATION, St. Lovis, 8, Mo. 





HARRISBURG 


FLANGES and 
COUPLINGS 


© magic—just solid metalworking 

experience—is behind the high 
reputation of Harrisburg Flanges and 
Couplings. 
Harrisburg Drop-Forged Steel Pipe 
Flanges are made to A.S.A. Specifica- 
tions, in threaded, butt-welding, slip- 
on welding, Van Stone, and blind 
types. Special analysis steel, careful 
machining, shot-blasted surface, and 





Send tor 
Literature 
and prices. 








rust-inhibitive black lacquer finish, 
all contribute to their high quality. 


Harrisburg Couplings are made to 
A.P.I. and A.1LS.1. Specifications. 
Threads are electro-galvanized to pre- 
vent seizing and are accurate in form, 
height, angle and lead. Due to high 
quality standards, they are extensively 
used in oil well casings. 


.\ 
) More than a century in Harrisburg a 











arrisburg Steel Co. 


Division of 
y Harsco Corporation 


Harrisburg 6, Pennsylvania 
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Wilson and other leading rig manufacturers know 
through long experience that Diamond Roller 
Chains’ uniform high quality gives reliable drive 
performance. This superior drive performance is 

vital to overall operating economy and helps earn 
a reputation of performance for the entire rig. 
Diamond Engineers have more than 67 
years of specialized experience to draw on in 
helping you solve your power transfer prob- 
lems. This experience is yours without obli- 
gation. Write Diamond for details. 


DIAMOND CHAIN COMPANY, inc. 
Where High Quality is Traditional 
Dept. 475, 402 Kentucky Ave., Indianapolis 7, ind. 
Tulsa Office: 2238 Terwilleger Blvd. 
Offices and Distributors in All Principal Cities 


Please refer to the classified section of your local telephone 
directory under the heading CHAINS or CHAINS-ROLLER 


DIAMOND \ ys EEE 
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Western Canada Gets 
Its “Really Big” 


By Frank J. Gardner 


HEN this reporter last roamed the 

Canadian scene in February of this 
year, one comment heard more 
often than any other. “We need a really 
big discovery. We've had nothing really 
big, you know, since Pembina.” 

At the time, a lot of conversation 
centered around two strikes that 
had just been reported 120 miles north- 
west of Edmonton. Few people realized 
then that the very discoveries they 
were wishing for had hap- 
pened. But as the reports drifted in, 
Canadians began to look anew at the 
big blank spot on the oil map—and a 
vast blank spot it was. Bounded on the 
north by Slave Lake, on the 
south and east by the Athabasca River, 
and on the west by the River 
it covered roughly 6 million 


was 


new 


already 


l esser 


Peace 
Pipeline 
I 


acres 


Smack in the 


Home 
9-20 


In virgin country 

middle of this virgin 
Oil Ce Ltd., et al 
Virgit Hills w 
65-13w5. Early 


country, 

drilled its 
deat on LSD 9, 20- 
n February, the oper- 
5.000 ft. of 
clean oil on drill-stem test of the Slave 
Point-Devonian level at 9,228-57 ft. A 
test at 9,259-85 ft 


ator reported recovery of 


recovered 
mud emul- 
cent oil); earlier, the well 
million feet of 
basal Blairmore-Cre- 
: ft. Following the 
Home Oil drilled the hole on 
down to pre-Cambrian at 10,624 ft., 
found nothing more, and plugged back 
to 9,445 ft. for production tests 

This first strike interesting 
enough, but later in the same month, 
sec- 


second 


2,400 ft. of gassy and oil 


sion (SU pel 


had flowed 5.1 cubic 


Qas per day trom 
taceous al 


tests 


was 


the same operators announced a 
ond one at Swan Hills, 25 miles north- 
east of the original Virginia Hills find. 
This well, Home et al. 8-11 Swan Hills, 
lies on LSD 8, 11-68-10w5. On drill- 
stem test in the Slave Point at 7,785- 
7,923 ft., it showed a moderate gas 
recovered 2,400 ft. of clean 


flow and 
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One 


THREE big discoveries 
on the western plains 
of Alberta have given 











Canada its biggest suc- 
cesses since Pembina in 
1953. 











and 800 
It was 
Final 
must 


f mud, 
water cushion. 
carried to the 9,000-ft. level. 
potential on both discoveries 
await tests following the lifting of Ca- 
nadian road bans 


oil, 300 ft. of 
ft. of muddy 


gas-cul 


The lid blows off . . . But the strike 
that blew the lid off was the third 
one in this western plains country, on 
May |. At its | Kaybob, 35 miles 
southwest of the first Virginia Hills 
wildcat, Phillips Petroleum Co. an- 
nounced a flow of 110 bbl. per hour 
on drill-stem test of the Slave Point (?) 
at 9,572-9,625 ft. This big one lies on 
LSD 7, 22-64-19w5; previously, it had 
flowed 6 million cubic feet of gas per 
day from Viking-Cretaceous at 4,654- 
4,700 ft. 

These three discoveries, coming as 
they did in quick succession, and ten- 
tatively all from the same formation, 
set off a wave of speculation and in- 
terest not seen in Canada since the 
Red Earth Creek discovery of 1956. 
Land around the new wells was not 
available as it was around Red Earth, 


*Phillips Petroleum Co.'s Bartlesville, Okla., 
office calls this producing horizon Cooking 
Lake. 


so there was no leasing rush compar- 
able to the 1956 spree. But their geo- 
logic and economic importance cannot 
be overlooked. Never before had the 
Slave Point produced commercial oil; 
it had produced showings in subcom- 
mercial amounts. If these reef 
strikes, as many believe them to be, 
the Virginia Hills-Kaybob region may 
emerge as the greatest thing for Can- 
ada since Pembina. Few believe that 
they will evolve as one reservoir, but 
that is not beyonce possibility. Two 
wells now drilling between Virginia 
Hills and Swan Hills will shed a lot of 
light on that nebulous chance. But a 
new reef trend may be shaping up. 


are 


And Canada has what it wanted .. . 
This is a region of large land holdings. 
The Virginia Hills discovery was drilled 
on a farmout to Home from Hudson's 
Bay Oil & Gas Co., Ltd., and Union 
Oil Co. of California; the Swan Hills 
was a farmout from Trinidad Lease- 
holds, Ltd.; and the Kaybob strike is 
on a farmout to Phillips from British 
American Oil Co., Ltd., and the Cali- 
fornia Standard Co. 

Western Canada has what it wanted 
—a “really big” discovery. 
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. . . Photogeologist plus . . . stereoplotter gives 


New Combination Gives Accurate 


Now photogeology plus photogrammetry enable the geolo- 


WO separate mapping methods com- 

bine to give the oil geologist an 
accurate and detailed structural pic- 
ture of the surface geology. Photoge- 
ology plus photogrammetry now place 
a new tool in the hands of the oil 
finder. The aerial photographs enable 
the geologist to work out the outcrop 
patterns. Stereoplotting instruments 
give elevation data necessary for the 
structural contour maps. 

Already this mapping 
proved its worth in areas of steep dip 
like Wyoming (see above figures) and 
’ Mid-Conti- 


less 


method has 


in low-relief areas of the 
nent and Texas where closures of 
than 20 ft. are mapped. Stereoplotting 
machines can give elevations with an 
accuracy of 2.5 ft. if detailed mapping 


of low relief structures is desired. 
Advantages of method . . . Stereostruc- 


tural contouring or structural contour- 
ing with aerial photographs in many 
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gist to work out outcrop patterns. 





Elevation data neces- 


sary for the structural contour maps is furnished by stereo- 


plotting instruments. 


This new combination is expected to 


bring many benefits to the industry. 


By Norman S. Morrisey 


Drilling-Development Editor 


instances 1s cheaper and more accurate 
than normal plane table surface map- 
ping. Under highly favorable condi- 
tions, it is possible to construct an ac- 
curate structural map without entering 
the field. This, however, is unusual, 
because surface elevations are essential 
to insure correct results. And, in addi- 
tion, it is wise to check the local stra- 
tigraphy “on the ground.” 

Skilled photogeologists and _ stereo- 
plotters can map local low-relief struc- 
tures that might be overlooked by nor- 
mal field mapping methods. Also, faults 
not apparent to the surface geologist 
may be readily identified by a compe- 


tent photogeologist. 


Service now available . . . Aero Service 
Corp. (Mid-Continent), Tulsa, and 
Knox, Bergman & Shearer, Denver, are 
associated to provide this new mapping 
service to the industry. Aero Service 
handles the aerial mapping, surface ele- 


vation control, and stereoplotting. The 
consulting firm of Knox, Bergman & 
Shearer provides the photogeologic in- 
terpretation and subsequent structural 
mapping. The combined 
natural outgrowth of the new technique 
that uses both aerial photography and 


photogeology. 


service iS a 


How it works... 
fully examine 
photos and work out the surface out- 
crop patterns. Usually this work is 
done using a magnifying stereoscope. 
The original aerial photography must 
be extremely high quality to insure ac- 
curate elevation control. Inferior cam- 
eras and lenses, improperly flown flight 
paths, poor or inadequate elevation 
control can render the subsequent 
structural map invalid. For this reason 
it may be impossible to use existing 
aerial photographs. 

After the outcrop pattern is delin- 


Photogeologists care- 


stereoscopic pairs of 
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Detailed Contour Map 


eated, transparent - glass photographic 
plates are made of each set of over- 
lapping photographs. These plates 
are placed in a stereoplotting machine 
and the necessary structural eleva- 
tion control is established. Probably 
the most widely used plotter is the 
Kelsh. It is so constructed that light 
rays projected through the two photo- 
graphic plates coincide to produce an 
image on a circular disk or platen. 
The operator views the projection 
through colored glasses; one lens red, 
the other blue. The resulting picture 
is a three-dimensional view of the out- 
crop. A floating bead in the center 
of the platen is used to determine the 
elevation. If the bead is in 
with the ground, the instrument will 
automatically register the ground ele- 
vation at that particular point. The 
operator follows the outcrop pattern 
in the photographs with the bead, and 
on key marker beds, he determines 
the actual elevation at desired points. 

The outcrop pattern and the datum 
points are then turned over to the pho- 
togeologist for structural analysis. The 
final result is a detailed surface struc- 
tural map coupled with areal geology 
and key bed patterns. 


contact 


Ground control essential . . . To insure 
accurate structural maps, 
vations are needed for each set of over- 
lapping photographs. Normally four 
elevations are obtained for 
and the elevations are positioned in 
the corners of the overlap area. In 
areas of considerable structural relief, 
aneroid barometer elevations are suf- 
ficiently reliable for determination of 
ground control. In remote or inacces- 


surface ele- 


each set, 


MAY 20, 1957 


sible areas, aneroid elevations can be 
run on key points using a helicopter. 
In areas of low structural relief, how- 
ever, ground elevations must be cor- 
rect to | or 2 ft. This means ground 
surveys that are carried out by field 
parties. 

The known used in 
the stereoplotter so that the machine 
will correctly register surface eleva- 
tions at any point within the area. 

Costs for stereostructural contouring 
vary greatly. Both the availability of 
suitable aerial photographic coverage 
and the ground control necessary for 
elevation data influence costs. Remote- 
ness of an area poses no serious prob- 
lem to this new technique. Photogeolo- 
gists agree that the new technique can 
be carried out for considerably less 
cost than a surface-mapping program 
in the same area. Moreover, the time 
factor favors the stereomapping tech- 
nique 


elevations are 


Advantages for industry . . . The new 
mapping technique will permit the oil 
finder to broaden exploratory proce- 
dures in his search for new reserves. 
Photogeology plays an important role 
as a reconnaissance tool in oil explo- 
ration and photogrammetry is recog- 
nized as the most favorable means of 
constructing topographic maps. The 
combination of the two mapping tech- 
niques is expected to bring a four- 
fold benefit to the industry: (1) reduced 
costs for reliable surface mapping, (2) 
no area exclusion due to remoteness, 
inaccessibility, etc., (3) “year-round” 
surface mapping programs, and (4) 
rapid compilation of surface structural 
data. End. 


EXPLORATION 
HIGHLIGHTS 


APPALACHIAN 


OHIO 


Rank Test Slated Near 
Washington Court House 


Kewanee Oil Co. has staked the first 
location on its large block of acreage 
near Washington Court House on | 
E. A. Hopkins, Tract 663, Union 
Township, Fayette County. The rank 
wildcat will test formations down to 
the granite in an area in which little 
deep geology is known. A gravity sur- 
vey revealed the presence of a pro- 
nounced anomaly extending through 
Fayette County. 

@ Natol Corp. stepped out nearly 
a mile south of production and brought 
in a 140-bbl. well on 1 Paul Jones, 
Section 18, Jackson Township, Mus- 
kingum County. Clinton was found at 
3,146-3,205 ft. and had a fair show- 
ing natural. 

e@ E. M. Shields 1 Clearfield Coal, 
Section 28, Clayton Township, Perry 
County, a north offset to their | Coul- 
ter, logged the Clinton at 3,350-3,400 
ft. with 5 bbl. natural and 100 bbl. in 
24 hours after fracture. 








WEST VIRGINIA 


In Edray district, Pocahontas Coun- 
ty, West Virginia, Logan Gas Devel- 
opment Co. 1 Cherry River Boom & 
Lumber Co., wildcat, elevation 3,432 
ft., was dry. Benson sand 4,155-4,200 
ft. Total depth 4,504 ft. 


PENNSYLVANIA 


In Young Township, Indiana County, 
Southwest Pennsylvania, James Shear- 
er completed 1 L. Azzelio with a final 
open flow of 400,000 cu. ft. of gas 
after fracturing the second time. The 
Oriskany sand was at 7,682 ft. with 
gas at 7,692 ft., first testing 800,000 
cu. ft. Total depth was 7,692 ft. 

@ In East Whitfield Township, Co- 
lumbian Carbon Co. 1-1839 is drilling 
in chert which was reached at 8,144 ft. 

EASTERN KENTUCKY 

In Magoffin County and located on 
Puncheoncamp Creek, Kentucky West 
Virginia Gas Co. have completed 6373 
Ulysses Higgins as a Silurian Big Six 
sand gas well. Producing formation 
was topped at 2,667 ft. with first gas 
showing at 2,670 ft. To total depth 
of 2,713 ft. gas flowed naturally at 
the rate of 660,000 cu. ft. daily which, 
after shot, increased to 794,000 cu. ft. 
Rock pressure was 550 psi. in 48 hours. 
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potential for Oklahoma's 


Sooner Wildcatters Sight 
Anadarko's Deep Sands 


by John C. McCaslin 


District Editor 


Or! AHOMA wildcatters are prepar- 

ing to tee off on the deepest ex- 
ploratory and development campaign 
in the state’s long oil history. The ob- 
jective of this oil hunt is the ultradeep 
sands of Ordovician age in the vast 
Anadarko These Ordovician 
ndicate tremendous potential as 


basin. 
rocks 
prolific oil producers 
Knox Deep 

The catalyst for this intense Ordo- 
vician in Oklahoma is British- 
American Oil Producing Co.’s prolific 
campaign at Carter-Knox field in 
Grady and Stephens counties. The com- 
pany established the deepest 
production here last year below 15,000 
ft. in the Bromide The Knox 
area is studded with deep development 
wells aimed for these flush Re- 
cently British-American’s | Krieger in 
northeastern Stephens County ex- 
tended the Knox play into that area, 
finding gas- distillate production in 
the Bromide sand at 14,807- 


nterest 


State s 


sands 


sands. 


second 
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14,918 ft. (7,000 M.c.f. of gas and 315 
bbl. distillate). This well is structurally 
higher than other deep tests at Knox, 
and the company may take the wildcat 
down to the Oil Creek and Arbuckle 
sands near 17,000 ft. 

The Knox drilling spree has tapped 
production in the Viola lime, second 
and third Bromide sands, leaving the 
lower sands of Ordovician 
be evaluated. Deep drilling plans at 
Knox are expected to span an 
of 15 miles northwest-southeast. All 
signs point to a productive area in the 
Ordovician of broad extent. 

British-American will drill 1 Nellie 
English in SE SE NW 19-3n-5w. on 
the northwest side of the deep play 
at Knox in Grady County. The 16,100- 
ft. test is their sixth in the area. Five 
other wells are drilling toward deep 
Ordovician objectives, or are already 
producing. Pan American Petroleum 
Corp. is busy at another. 


age yet to 


area 


Elk City . . . Shell Oil Co. will go to 


17,000 ft. at a geological wildcat in- 
side Elk City field, Beckham County. 
The test is located in C SW 16-10n- 
2iw. The drill will probe into the Or- 
dovician beds. This company has four 
producers on the lease which will be 
the scene of the deep wildcat. Regular 
field pay is at about 10,000 ft. 


Ordovician Interest Spreads 


The resounding success of deep Or- 
dovician exploration at Knox has set 
off a flurry of wildcat plans through- 
out the trough of the Anadarko basin. 


Fort Cobb . . . Kenneth Ellison and 
Texolina Oil Co. will put dowh a 20,- 
000-ft.-plus wildcat on the huge Fort 
Cobb anticline that crosses parts of 
Caddo and Washita counties. Reported 
location of this important test is 4- 
9n-l12w. The expensive test will begin 
late this summer. Several wildcats have 
been drilled on this elusive structure— 
most of them finding oil shows. The 
big structural feature contains entic- 
ing possible reservoirs of Ordovician, 
Devonian, Silurian, and Pennsylvanian 
rocks. 


East Cement . . . Pan American Pe- 
troleum Corp. reportedly will drill a 
deep one on the East Cement dome 
looking for Ordovician above 
17,000 ft. East Cement is structurally 
higher than West Cement where Ordo- 
vician development is in progress. 

Other structures expecting Ordovi- 
cian tests are West Velma, Cruce, 
Chickasha, and Arapaho 


sands 


Ordovician Roundup 


South-central Oklahoma is enjoying 
a real boom in Ordovician activity, 
particularly in McClain and Cleveland 


counties. 


.-.Anderson-Prichard Oil Corp. got 
100 bbl. of oil per hour on tests of 
the Bromide sands at the | Westbrook 
in 3-7n-3w, North Washington area 
Oil flowed from the Ordovician at 10,- 
460-81 ft., extending Washington area 
production 


..- Southwest of Noble, Goff-Leeper 
Drilling Co.’s 1 Sasser in SE SE 8- 
7n-2w flowed 400 bbl. of oil per day 
on final tests of the Bromide sand at 
8291-98 ft. 


.-. Considerable development is un- 
der way in the Moore, West Moore, 
Noble, and Rocky Point areas of Cleve- 
land County. Production at Noble and 
Rocky Point is from both the Bromide 
and Tulip Creek sands. Moore area has 
Bartlesville-Pennsylvanian and Hunton- 
Siluro-Devonian production. Oil Capi- 
tol Corp. 1 Fessenbeck, NW NE SE 
32-8n-Iw, extended South Rocky Point 
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field with production from Bromide 
and Tulip Creek sands at 7,464 and 
7,738 ft., respectively. The well made 
50 bbl. per hour. New wildcat locations 
and current drilling tests in Cleveland 
County make it one of the state's 
busiest. 


..+In the extreme southern part of 
the state, The Texas Co. opened a pro- 
lific and seemingly large Ordovician 
reservoir Marietta in Love 
County. The | Westheimer flowed gas- 
distillate from the Oil Creek 
opening Southwest Enville pool. 


east of 


sands, 


...A new upsurge in Ordovician ex- 
ploration is noted in the Madill and 
Aylesworth areas of Marshall County 
in southern Oklahoma. Jones Oil Co 
will drill a 7,000-ft. test in 24-5s-Se. 


- Gulf Oil Corp. 1 Bowers-Sims, 
NW SW 13-2s-4w, is a Viola lime Or- 
dovician discovery at Milroy in Steph- 
ens County. The well flowed 8 bbl. of 
oil per hour from the Viola at 5,045-60 
ft.. and also made 2,900 M.c.f. of gas 


from the Hunton at 3,590-4,072 ft. 


OKLAHOMA 


NORTHWEST OKLAHOMA 


Morrow Gas Flows at 
Ellis County Wildcat 


A revival of production in 
County is hinted at a Shell Oil Co. 
wildcat, the | Peetoom in NE NE SW 
29-24n-25w, 10 miles south of the 
booming Laverne gas district of Har- 


Ellis 


per County. 

Sheill’s weli is an indicated Morrow 
gas discovery at 8,032-42 ft. Flow on 
14-in. choke was 2,050 M.c.f. of gas 
daily. Another 1450 M.c.f. 
per day on same choke. 


test got 


Location of this possible discovery 
well is miles northwest of South 
Salon pool, an abandoned gas-distillate 


7 
producer. 


Big Hoover Gas Well 
Finaled at Laverne 


Open flow test of Cities Service Oil 
Co.’s well in C N% NW SE 14-26n- 
25w, Laverne district, Harper County, 
flowed 50,000 M.c.f. of gas per day 
from perforations at 4,180-4,220 ft. 
in the Hoover-Pennsylvanian sand. 


Gate Lake field . . . The fourth pro- 
ducer in this Harper County field is 
Keating Drilling Co. 1 Allen, NW NW 
SE 14-28n-26w. A drill-stem test at 
6,340-6,475 ft. showed gas, and an- 
other one in the Morrow at 6,310-35 
got 1,302 M.c.f. per day. 
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Southeast Stockholm Field 
Adds Two New Producers 


Two wells were added to the new 
Southeast Stockholm field in Harper 
County. Pure Oil Co. | Palmer in C 
NE NE 29-26n-23w, flowed gas-dis- 
tillate on drill-stem test at 5,489-5,515 
ft. Eason Oil et al 1 Palmer in C SW 
NE 21-26n-23w, is flowing 9% bbl. of 
oil hourly by head from perforations 
at 5,488-96 ft. in the Tonkawa-Penn- 
syivanian. 

The 1 Campbell in C NE SW 8, 
northwest extension well, recovered 
2,350 ft. of heavily gas-cut mud on a 
2-hour test at 6,743-87 ft. 


OKLAHOMA PANHANDLE 


Dual Gas Strike Finaled 
In South Glenwood Area 


The South Glenwood area of Beaver! 
County picked up a dual gas discov- 
ery with completion of Shell Oil Co.’s 
1 W. A. Lonker “B” in C NE SW 
35-6n-27eCM. 

The Morrow well flowed 1,016 
M.c.f. of gas per day plus 12 bbl. con- 
densate on l-in. choke from perfora- 
tions at 6,078-93 ft. From the Missis- 
sippian-Chester it made 2,426 M.c.f. of 
gas plus 4 bbl. condensate on 1-in. 
choke from perforations at 6,160-69 
and 6,206-73 ft. 


SOUTHERN OKLAHOMA 


Deep Stephens Area 
Adds Fourth Producer 


The fourth well in a new Oil Creek- 
Ordovician deep reservoir in Stephens 
County was reported. The Texas Co 
and Mercury Drilling Co. 1 Elliott, 
SE SE 5-2s-4w, flowed 210 bbl. of oil 
on %-in. choke for 11 hours. Perfora- 
tions are at 8,679-8,718 ft. 


East Marlow Field 
Gets Second Well 


The second producer in Stephens 
County’s new East Marlow field was 
completed by Magnolia Petroleum Co., 
the field discoverer. The | Hobbs, NE 
SW SW 13-2n-7w. flowed 297 bbl. of 
39°-gravity oil from perforations in the 
Ostracod at 8,315-34 ft. Choke size is 
12/64-in. The pool allowable is 61 
bbl. per day per well. 


First Bromide Flows at 
Northwest Lindsay Well 


Sinclair Oil & Gas Co. tested the 
| Rice estate in Northwest Lindsay 
field, McClain County, getting 70 bbl. 
of oil per hour and 7,000 M.c.f. of gas 


per day from perforations in the first 
Bromide-Ordovician at 11,226-71 ft. 
Sinclair will test lower zones. 


WESTERN OKLAHOMA 


Casing Run at Beckham 
County Discovery Well 


Shell Oil Co. et al 1 Boyd, C NW 
NW 15-9n-22w, southwest of Elk City 
field in Beckham County, flowed 3,250 
M.c.f. of gas per day on drill-stem test 
at 10,051-10,137 ft. The operator has 
run casing. Total depth is 10,205 ft. 


NORTHERN OKLAHOMA 


Large Flow Reported at 
Noble County Strike 


A Cleveland sand discovery in Noble 
County flowed 256 bbl. of new oil in 
4 hours on 30/64-in. choke, then 14 
bbl. per hour on 18/64-in. choke plus 
2,000 M.c.f. of gas per day. The dis- 
covery well is Wilcox Oil Co. 3 Carl, 
SW SE SW 17-20n-le. Perforations 
are at 4,206-16 ft. 


Ponca City Area 
Field Extended 


A Burbank sand well in Southwest 
Ponca City field, Kay County, extends 
that producing area. Berry and Fick 3 
Leathers, NE NE NW 14-25n-le, flow- 
ed 34 bbl. of new oil per hour on 
22/64-in. choke on completion. 


Northeast Cherokee Field 
Extended in Alfalfa 


Northeast Cherokee field in Alfalfa 
County was extended northeast at Con- 
tinental Oil Co. 1 Marsh, C SW SW 
20-27n-10w. 

The well flowed 6,000 M.c.f. of gas 
per day from basal Pennsylvanian per- 
forations at 5,146-81 ft. Below 5,160 
ft. where packer was landed the well 
flowed 30 bbl. load oil and 50 bbl. new 
oi! in 5% hours on 20/64-in. choke. 
An east offset to this well is planned. 





Exploration This Week 


Appalachian 
Oklahoma 

Rocky Mountain 
Nevada 
California 

Pacific Northwest 
Arizona 

Canada 

Illinois Basin 
Louisiana 
Michigan 

New Mexico 
Texas 

Successful Wildcats 














ROCKY MOUNTAIN 


UTAH 


|.A.P.G. Announces 
Uinta Basin Field Trip 


The Intermountain Association of Pe 
troleum Geologists announces a field 
trip through the Uinta basin and Uinta 
Mountains June 20-22. This group has 
conducted annual field trips in Utah 
since 1950 and published geologic 
guidebooks in conjunction with the 
field conferences. The group is pres- 
ently headed by Robert J. Minton, 
Rocky Mountain manager for Ameri- 
can Petrofina, Inc 

Notwithstanding the importance of 
the currently booming Paradox basin, 





the geologic concept and belief has 
not dimmed that the unique Uinta 
basin will eventually take its place 
among the great producing sedimen- 
tary basins of the world. Recent suc- 
cesses in the basin by El Paso Natural 
Gas Co. and Havenstrite Oil Co. and 
Sun Oil Co. have lent credences to the 
belief that immense quantities of gas 
have been overlooked by previous drill- 
ing, as a result of prejudiced geologic 
thinking, faulty engineering and obso- 
lete completion practices. The geologic 
advancement in the Uinta basin is re- 
emphasized by the fact that the 1957 
field trip is the first repeat trip in the 
history of LA.P.G. The first Uinta 
trip was in 1950. 

The new guidebook will include ar- 
ticles by leading national authorities, 
many of whom will also speak at their 
respective stops along the route. Field 
trip chairman is D. A. Preston, Shell 
Oil Co.; registration manager is John 
Scheufler, Box 34, Salt Lake City 
Field trip publicity is being handled 
by Graham S. Campbell 

Deadline for registration is June | 
Registration will be on June 19 in the 
afternoon and evening at the Vernal 
Hotel in Vernal, Utah. 


Carter Reports Big 
Flow at San Juan Well 


Another prolific addition to the 
Aneth area of the Paradox basin is 
Carter Oil Co.'s 1 Navajo-114, SW 
NW NW 8-4ls-25e, San Juan County 
The well flowed oil at the daily rate 
of 1,109 bbl. on %-in. choke from 
perforations in the Pennsylvanian at 
5.466-5.560 ft. 

This well is 4 miles northeast of East 
Desert Creek field and about 12 miles 
south of a Superior Oil Co. discovery 
in 31-40s-25e at the southeast end of 
Aneth field proper. The discovery 
opens first production in 41s-25e 
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Paradox Basin Logs 
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TYPICAL LOG OF PARADOX BASIN shows the prolific Pennsylvanian section that ts 
making exploratory history in southeastern Utah. The basin now boasts 17 oil and gas fields, 
all but four of them in San Juan County, Utah. Most production in the basin is from the 
Paradox-Hermosa (Aneth pay, Desert Creek zone). The upper Paradox-Bluff, Ismay, or “J” 
zone produces at Recapture Creek, the Boundary Butte fields, East Aneth, and the Arizona 
gas fields. (Log courtesy Schlumberger Well Surveying Corp., Denver.) 
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Nothing gives employees a more luxurious, satisfied 
feeling than that of financial security. And nothing is 
easier for them to achieve when you provide the con- 


venience of automatic Payroll Savings Plan. 


EVERYBODY BENEFITS 


Security breeds confidence —and confidence stimulates 
job interest and results in steadier people who are far 
more efficient in their work. Receiving those crisp Bonds 
at regular intervals along with their paycheck is an 
added inducement for employees to stay on the job. 


Moreover, when you install the Payroll Savings Plan 


in your company, you promote not only the security of 














0.SOGLO 


your personnel but the security of your company and 
your country. Over forty million Americans have over 
10 billion dollars invested in United States Savings 


Bonds—a backlog of purchasing power for the future. 


EASY TO INSTALL 


If your company does not now have a Payroll Savings 
Plan, or if employee participation is less than 50‘% . a 
letter to: Savings Bonds Division, U.S. Treasury De- 
partment, Washington, D. C. will bring prompt assist- 
ance from your State Director. He will provide applica- 
tion cards, promotional material, and as much personal 


help as you need. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 


The Oil and Gas Journal 


Tulsa, Oklahoma 
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Helicoid 
Gage 


Nothing but the best in gages for working pressures from 30” vacuum to 10,000 p.s.i MPROVED 2 


These details of Helicoid gage design I for better-than-ever 
assure longer life and enduring accuracy THREAD PROTECTION 


Patented in the U.S.A. and in foreign countries a ' 
U. S. Patents: No. 21934, 2294869 ot ‘ = 
“as 


The tension in the stain- 
ess stee! hair spring | a 
maintains sm.ooth, con- % 
tinuous contact between > The cam sector is alumi gy oe — 
the cam facing and the : num—to reduce inertia es aa a — 
helicoid roller { to a minimum. i . aR pr, 
a 4 f . 
Poa - Standard bushings are ’ 7, a ro) 
ati graphited Bakelite. ; - 71/71 dL Y 7. 
’ ce 


* 
= 
‘Te 


; 
The roller is stainless | f 
“Pp USIVE 


stee! with a highly pol- 7 » i tx 
se tl en a . 500 TON 
; + 
4 he connecting link a ™ 


and the screws are 
hardened K Monel 


« SPECIAL 


The roller pivot is ball 
shaped and rides on a ‘ The polished cam 
graphited Bakelite disc facing is graphited 
. t array “ncoeny The ling adjusting screw 
Bakelite. It will not 
The hairlin ‘ 4 warp or distort is at the rear to facili- 
2 — oo o- tate calibrating the Hel- 
justment screw is stain- icoid Gage 
less steei. 


The superiority of Helicoid Gages is most evident in severe 


service — wherever a gage is subjected to violent pressure pul- ’ a 
sations or severe mechanical vibrations. MEETS TODAY S 


The sustained accuracy of Helicoid Gages over millions of 
cycles is explained by the details of design and construction DRILLING DEMANDS! 
of the Helicoid movement shown above. Such Helicoid fea- . 
tures—protect against wear and corrosion and assure sensi- 
tivity, sustained accuracy and trouble-free operation. 


4 pa «(MONEY 
.} By Th BACK 
”” Tubes built for Bh 9 cuaranree 

millions of 


Easiest adjustment pressure 
pulsations 


and calibration = 
lo fit the wide range of applica- 


Only Helicoid Gages have the 
, oe . tions, Helicoid Bourdon tubes 
external pointer adjustment 
ictured here. The Helicoid are available in four materials . 
I alloy steel, K Monel, stainless Sold through 
type adjustment cannot be steel and phosphor bronze ‘ 
,; ar; oman your favorite 


irred out of sition 
j r . a or sel lide All Helicoid tubes are made 

libration of Helicoid Gag supply store 
is accomplished easily, without 


removing dial or pointer, be- 


from seamless tubing and are 
carefully designed to give maxi 
' mu torque ; c 
cause the link adjusting screw is risen ao aa 1 minimum 
: ; stress. When used within the 
it the rear of the system 
dial range, they will withstand 
: many millions of pressure pul 
For complete information on i i 
sations and will not stretch, 
the Helicoid line of gages write leak or crack. 


for Catalog G-52 
elicoid gives you all these features at prices that 


4 Tee HEC ON Ghat are competitive in the quality gage field 
> PETROLEU 


Helicoid Gage Division 
an DISTRIBUTING 
AMERICAN CHAIN & CABLE . COMPANY 


x 203 TON, TEXAS - CApito! 4-964 











929-A Connecticut Avenue * Bridgeport 2, Connecicut 


THE OIL AND GAS JOURNAL 





NORTH DAKOTA 


Bottineau County Wildcat 
Recovers Mission Canyon Oil 


Oil was recovered on a drill-stem test 
at 3,974-82 ft. in the Mission Canyon- 
Mississippian at Carter Oil Co. and 
Phillips Petroleum Co. | Fossum, G 
NE NE 31-162n-8lw, Bottineau 
County. 

Recovery was 675 ft. of gassy oil, 
including 200 ft. muddy, gassy oil and 
5 ft. slightly salty water. Another test 
in the same formation at 3,972-77 ft. 
got some oil cut mud and 240 ft. of 
gas-cut sulfurous free oil. The Charles- 
Mississippian at 3,786-91 ft. gave up 
125 ft. of heavily oil and gas-cut mud, 
205 ft. gas-cut free oil and 120 ft. salt 
water. The operator took another test 
of the Charles at 3,790-98 ft. 

Location of this northeastern Willis- 
ton discovery prospect is 10 miles 
southeast of Haas field, a Mission Can- 
yon producer, and 11 miles southwest 
of Charles production in Kuroki field. 


WYOMING 


Pennsylvanian Oil Found 
At Donkey Creek Well 


in Crook County’s 
field in the Powder 
River basin’s northeast side found oil 
in the Pennsylvanian. The Texas Co. 
got 1,615 ft. of black gassy oil on a 
test at 7,832-7,900 ft. at its 1 Steven- 
son NCT-2 in C SW SE 8-49n-68w. 

This significant well is the second 
in this field to get oil from the Pennsyl- 
vanian. True Oil Co. recently com- 
pleted a Minnelusa discovery at B-6 
Burrows in C NE NW 8-49n-68w, for 
28 bbl. per hour from perforations at 
7,727-47 ft. 

This field is a Cretaceous producer, 
and the Pennsylvanian discoveries have 
paved the way for a new deep drilling 
era in this portion of the basin. This 
north part of the Powder River country 
has only two pre-Cretaceous areas, 
Adon and Mitchell Creek 


Another well 
Donkey Creek 


NEVADA 


Nevada Activity 


Standard Oil Co. of California was 
scheduled to begin drilling on 1 County 
Line in NW NW _. 19-10n-62e, the 
fifteenth of this month. This is about 
24 miles slightly north and 
Shell Oil Co.’s production at 
Springs. 

In other Nevada activity, Bonanza 
Oil Corp. has temporarily suspended 
drilling at 634 ft. of 1 Consolidated 
near Arden in Clark County. In other 


east of 
Eagle 
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Clark County drilling, Matador Oil Co. 
has shut down operations on 29-1X 
Well southwest of Las Vegas at 1,320 
ft. Moapa Oil & Gas Co. has moved 
off the rig on | Logandale which has 
been idle since March 3. Total depth 
is 595 ft. 


CALIFORNIA 





Atlantic Readies Prado Test 


Atlantic Oil Co. was preparing to 
gun perforate for production on 1 At- 
lantic in Riverside County, the first 


extension test of Lyle Garner's new 
field discovery near Prado Dam. At- 
lantic cemented casing to 3,851 ft. in 
the well, located % mile northwest of 
Garner's well. Total depth is 3,853 ft. 


New Guijarral Pool 


L. A. Harnish, operator, tapped a 
new deep pool in Guijarral Hills field, 
Fresno County. The discovery, E53- 
34F Allison, unloaded over the crown 
block for more than 2 hours during 
a formation test of a lower Gatchell 
sand at 10,225 ft. The crew was pull- 
ing pipe when the well unloaded. The 








Any way you look at it— 
DUAL PRIME PUMPS 


are your best buy! 


@ These pumps are especially built for oil field service in a large 
variety of sizes and models. Each Dual Primer is a compact, ready-to- 
run unit that can be used for either suction lift or booster pumping. 


Write for latest Pump Bulletin. 


CONSTRUCTION MACHINERY COMPANY, Waterloo, lowa 


Pictured above & below, CMC Model 37-N on a typical oil field gathering operation. 





formation test recovered a gross rise 
of 9,950 ft. with a 2,200-ft. water 
cushion. The operator reports the well 
has more than 200 ft. of productive 
Location is in SW NE 34-20s-16e 


sand 


Standard Oil Co. of California, Sunray 
Mid-Continent Oil Co., Continental Oil 
Co. and Union Oil Co. have adjoining 


acreage 


Humble Completes 
Fillmore Extension 


Humble Oil & Refining Co. dually 
completed 1 May Easton for an im- 


portant extenson of Fillmore field, Ven- 


tura County. Humble’s well is mid- 
way between Richfield Oil Corp.’s 1 
McNab which is the most eastern well 
in the field, and the Humble-Standard 
activity in the main area. This new 
well was brought in flowing 688 bbl. 
daily of 34.3°-gravity crude through a 
¥4-in. choke. The producing zones are 
at 13,770-13,832 ft. and 13,912-60 ft. 


PACIFIC NORTHWEST 


Standard Oil Co. of California was 
drilling below 5,251 ft. on 1 Kirk- 
patrick near Condon in Gilliam County, 
Orecon 








The only fuel and oil supplement 
engineered for heavy-duty engines 


Here are the facts! 


y/ All fuels and oils will “break-down” under heat and 
pressure, forming carbon, gum, varnish and lacquer. 

/ These deposits are the cause of burned valves, stuck 
rings, premature wear, and wasted fuel and oil. 

"4 Engine acids, formed during combustion literally eat 
the metal surfaces of rings, pistons, cylinder walls, 
and bearings—reduce the lubricating value of the oil. 


Guard Against These Conditions with L-X 
L-X added to the fuel and oil, penetrates the pores of the 
metal — then gently cleans from within. Harmful deposits 
are removed from valves and rings — peak operating effi- 
ciency is restored — engines deliver greater power — have 
more pep. The constantly moving film of L-X shields against 
the ravages of acid wear — reduces frictional wear, pro- 
vides supplemental lubrication to “dry” fuels. Whether 
your engines run on gasoline, diesel fuel, LPG or natural 
gas — they need the protection only L-X can give. 


Get Results — Not Promises 


AVAILABLE THROUGH MOST LOCAL SUPPLY STORES, 
OR WRITE, WIRE OR CALL FORT WORTH OFFICE DIRECT 


LUBRICATION ENGINEERS, INC. 


FORT WORTH. TEXAS 
INDUSTRIAL LUBRICANTS AND OIL FIELD SPECIALTIES 


@ In Washington, McCulloch Oil 
Exploration Co. was drilling below 
3,728 ft. on 1 Pasquier in the Enum- 
claw area, King County. 


ARIZONA 


Wildcat Activity Reported 
In Northwestern Arizona 


Location has been staked for a wild- 
cat in 12-40n-6w, Mohave, Arizona, 
by Tracy Word of Houston. Another 
well was staked 6 miles south by Tony 
Lyons and Paul Poteet of Holdenville, 
Okla., in SW SW NW 14-39n-6w. 
Cable tools are now on location. These 
two wildcats will test the Permian zone, 
through the Coconino sand or to 2,500 
ft. 

This area lies between two major 
faults shown on tectonic maps. Hurri- 
cane fault lies on the west side, and 
Seveir fault on the east side. 

Harry E. Weaver and S. E. Adams 
of San Angelo and Tony Lyons have 
under lease 70,000 acres in this imme- 
diate area. The block is 10 miles east 
of the Sinclair, Continental, Valen Oil 
Co., and Falcon Seaboard test drilled 
last summer in 28-40n-8w. This well 
lost circulation in the Mississippian 
at 3,710 ft., after having drilled 400 ft. 
of the Mississippian. 

Western Drilling Co. of Lubbock 
will drill a third wildcat within 45 
days about 8 miles south of the Lyons- 
Poteet well in 31-38n-Sw. This one 
will be a 4,500-5,000-ft. test of the 
entire Paleozoic section and should 
bottom in the Tapeats sand of Cam- 
brian age. 

Geologically, this area lies along the 
broad southeast shoreline of the Great 
Basin. The section receiving the pres- 
ent activity is between the two above 
mentioned faults which lie about 30 
miles apart. Local east-west cross fault- 
ing in combination with southwest dip 
forms the structural closure in an area 
where northeast regional dip is preva- 
lent. 


CANADA 
ALBERTA 


Third Pay Indicated 
At North Calgary 


A third productive zone in the im- 
mediate Calgary area of Alberta has 
been discovered by Jefferson Lake Sul- 
phur Co., according to a report from 
an unofficial but usually reiiable source. 
[he report stated that the well, Jeffer- 
son Lake-CPR 27-6 North Calgary, on 
LSD 6, 27-25-29w4, gave up condensate 
bearing gas from the Mississippian for- 
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WINSLOW 
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Case History Report No. 37 Shows Why Engines 





Protected by WINSLOW FILTERS Last Longer 


SS 
1 


LUBE OIL KEPT CLEAN A MONTH 
INSTEAD OF A WEEK 
with Winslow CP Filters 


Porter-Loughlin Company of Odessa, Texas, one of the largest 
Texas oil drilling companies, operates many drill rigs. Power for 
some electric generators is supplied by a quad installation of 
four 6-71 GM engines. The engines run 24 hours a day —a real 
tough test on lube oil—on filters and on engines. 


With original filter equipment, oil and element changes 
were made every week. Since the installation of WINSLOW 
B-74 Full-Flow Filters, with CP* elements, oil and elements are 
changed only once a month or after 720 operating hours. 


That’s important in operating costs, and other big savings are 
longer engine life and lower maintenance cost, with the use of 
Winslow Filters. Ask about the application of modern CP* filters 
for all your powered equipment. 


CP* FILTRATION 
Winslow patented CP* (Controlled Pressure) elements are de- 
signed to continuously self-adjust the pressure within the filter 
and allow for a full stream of filtered oil without opening by-pass 
valves. This is accomplished through the dual flow capacity, with 
two types of material in the same element. 


*CP is fully protected by patents and trademarks 


VILL OUY ENGINEERING & MANUFACTURING COMPANY 


4069 Hollis Street, Oakiand, California W-2593-A , 
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mation during recent tests conducted 
at it. This drilling project, which in- 
volves two wells in the vicinity is being 
held “tight” by the operator and con- 
sequently there is very limited infor- 
mation available on it. Both of those 
tests were initially set up to test for 
Devonian gas producing as Mobil Oil 
of Canada, Ltd., has had wildcat suc- 
cess in that zone at three other drillers 
in the area. As well as the gas dis- 
covered at those Mobil wells there is 
also a high percentage of sulfur and 
Jefferson undertook to prove sufficient 
gas reserves in the area to enable it 
to construct a sulfur plant with an 
initial capacity of 350 long tons of 
that product per day. The other pro- 
ducing horizon in the Calgary vicinity 
was discovered this spring by Western 
Leaseholds, Ltd., when a well drilled 
primarily for the Devonian gas was 
completed in the Cardium sand as an 
oil producer 

This project is being carried out by 
Jefferson on acreage farmed out to it 
by Mobil Oil of Canada, Ltd. Jeffer- 
son, which is the third largest producer 
of sulfur in the world, is supplying full 
costs of the development which is being 
carried out on an 80,000 acre block 
covered by the agreement. 

The new discovery, 27-6 North Cal- 
gary, lies 2% miles northeast of Cal- 
gary’s city limits, almost 6 miles north 
of the other Jefferson Lake driller, 
27-11 Calgary, which incidently found 
the Mississippian water-bearing, and is 
6 miles west-southwest of the Mobil- 
C.P.R. 3-2 Kathryn Devonian gas suc- 
cess ; 

The Mississippian formation, ac- 
cording to the unofficial information, 
was contacted around the 7,300-ft. level 
and the intervals of three tests cov- 
ered a 130-ft. zone in the Elkton por- 
tion of that horizon, below 7,350 ft. 
The initial test evaluation gave up gas 
at rate, 500,000 cu. ft. daily while the 
next test flowed condensate-bearing gas 
at rate 4,000,000 cu. ft. daily. There 
was also a 300-ft. condensate recovery 
the drill stem at the conclu- 
Last test reported flowed 
gas at a maximum rate of 5,700,000 
cu. ft. daily and also gave up 430 ft 
of condensate and mud 


made in 
sion of it 


some oil-cut 


Mobil Places Well 
No. 500 on Production 


Mobil Oil of Canada, Ltd., this week 
placed its five hundredth well at Pem- 
bina on production. But it will produce 
few months before being 
converted as a water injection well in 
the largest pattern flood conservation 
project ever undertaken by com- 
pany. The scheme will increase the 
ultimate oi] recovery from the Cardium 


for only a 


one 


258 


sand producing horizon by as much 
as threefold. 

Since the discovery well was brought 
in by Mobil Oil, in July 1953, Pembina 
has developed into the greatest oil re- 
serve in Canada. It is also the largest 
oil field, in area extent in North Amer- 
ica. There are presently 1,749 wells 
capable of production in the field and 
during the last week on record a daily 
average production of 86,889 bbl. was 
taken from them. 

Most operators in Pembina are now 
planning for greater long-term oil re- 
covery through pressure maintenance 
programs and eventually almost one- 
half of the field wells will be converted 
to some form of fluid injection. Mobil 
Oils’ engineers have been operating a 
pilot water injection scheme in Pem- 
bina since December 1956 to provide 
themselves with detailed information 
on the formations, characteristics, and 
the best methods for improving the 
total long term recovery. About 15,000 
acres will be brought into scheme this 
year and another 25,000 acres are 
planned for later development. 

QUEBEC 

At Bald Mountain 2 Batiscan, 
ft. southeast of the discovery 
drilling is proceeding below 1,665 ft. 

At Bald Mountain 1 Berthier, 58 
miles southwest -of the discovery well, 
the hole is down to 2,050 ft. 

At Bald Mountain 2 Portneuf, 25% 
miles northeast of the discovery well, 
drilling is proceeding below 975 ft. 

At Bald Mountain | Cap Sante, 30% 
miles east-northeast of the discovery 
well, the hole is down to 663 ft. At 
655 ft. a gas blow was encountered and 
at 663 ft. the well makes gas steadily 
through a water column, originating 
from 558-580 ft. 

Drilling has been stopped and AX 
casing will be set and cemented at 640 
ft., im preparation for testing 


1,250 
well, 


ANTICOSTI ISLAND 


Wildcatting Due on Isle 
In Mouth of St. Lawrence 


Reports from Eastern Canada state 
that Associated Developments, Ltd., an 
independent Quebec operator, will drill 
on Anticosti Island in the mouth of 
the Gulf of St. Lawrence. The drilling 
will be carried out some time this year 
on a 2,000,000-acre block. The s: 
company has 1,500,000 acres on Gaspe 
Peninsula. Rig is moving onto Anti- 
costi for the first 

The geology of this island is similar 
to the Quebec Lowlands where con- 
siderable exploration is now under way, 
and with considerable There 
has been no drilling on Anticosti. The 


same 


attempt 


success. 














Pians have been announced for exploring 
for oil and gas on the Island of Anticosti 
in the Gulf of St. Lawrence. This will be the 
first drilling on the isle. 


island covers about 3,000 sq. miles and 
is underlain by Ordovician and Silu- 
rian sediments. On the north side of 
the island the thickness of sediments 
is about 1,500 ft. and on the south 
about 3,500-4,000 ft. According to 
Roliff the total volume of sediments 
amounts to about 1,500 cu. mies of 
which about 80 per cent is limestones 
and dolomites, 17 per cent shales, and 
3 per cent sandstones. Roliff states that 
regionally the beds dip southerly at 
gentle angles from zero to 5° or 6 

and some structures are known. 
Coral present in the Ellis 
Bay-Silurian and other formations. The 
Chazy and Beekmantown outcrops on 
the north shore of the St. Lawrence 
River are similar in character to these 
formations in the St 
lands. 

There has been considerable explora- 
tion on the Gaspe Peninsula in recent 
years. Up to April this year 72 wells 
had been put down in this area 


SASKATCHEWAN 


local 
reefs are 


Lawrence Low- 


Steelman Becomes 
Province’s Biggest Field 


Southeastern Saskatchewan's Missis- 
sippian Steelman field is now the largest 
field in the province. The Department 
of Mineral Resources united Frobisher, 
Kingsford, Lampman, and Steelman 
into one large producing area The 
Steelman producing area now covers 
154,880 The total number of 
producing wells stands at 


ILLINOIS BASIN 


ILLINOIS 


acres. 


" 
430 





One Oil Pool Discovered in 
Illinois in April 
One new oil pool, Corinth East in 


Williamson County, was discovered in 
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Illinois during April according to the 
Geological Survey Division of the De- 
partment of Registration and Educa- 
tion. Corinth East is the new 
pool to be discovered in Williamson 
1957, the first being Corinth 
February The 
no previous commer- 


second 


County in 
North 


county 


discovered in 
had 


cial production 


had 


In addition to the one new pool, 
there were eight extensions to pools; 
two to Goldengate North Consolidated 
in Wayne County and one each to So- 
rento Consolidated in Bond County, 
Inman West Consolidated in Gallatin 
County, Dale Consolidated in Hamilton 
County, Clay City Consolidated in Jas- 
Reservoir in Jefferson 


Dundas East in Richland 


per County, 
County 
County 

4 total of 
in Illinois in April 1957 an average of 


and 
178 wells were completed 
week in 


April 1956. Of 


wells and 2 


comparison 8U 
178 


vas 


about 45 per 


per week in the 


wells 65 are oil are 
wells, or 38 per cent successful, as 
th the usual 56 to 60 per 

Drilling activity is 
th 


ne state 


compared wi 
cent successful 
widespread in There is no 
area of concentrated development 
Production has fallen off slightly, but 
is holding up remarkably well consid- 
ering the big drop in number of new 
producing wells being completed, The 
in amount of oil being pro- 
methods 


increase 
duced by 
accounts for the nearly stable produc- 


secondary recovery 


tion rate. Production for April Is esti- 


mated to be 6.833.000 bbl 


LOUISIANA 


SOUTH LOUISIANA 


Fifth Reservoir Produces 
In New Ridge Discovery 


Another reservoir is proving produc- 
tive in Lafayette Parish’s Ridge field 
It is the fifth for the area, opened by 
Sunray Mid-Continent Oil Co. and 
Warren Petroleum Corp. in November 
1955 All produce gas and condensate. 
[The new pay is in the operators’ 
location north of the dis 
Trahan). It is the fifth 
for the area so far. All were logged in 
the well. They range in 
depth from 10,130 to 12.175 ft 


Trahan, a 
covery well (1 


discover \ 


Production in 2 Trahan is from per- 
ft. Flow through 
the daily 
gas per day. 
11,676 ft., has 
aban- 

No 


forations at 11,007-33 
15/64-in. choke 


of 2,600,000 cu. ft. of 

The well, 
been standing 
doned” 


had been 


Ridge 


was at rate 


drilled to 
as “temporarily 
year 
time. 

south- 


last 
that 
the 


June of 
made at 
area 1S In 


since 
tests 
I he 
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western part of the parish, only a short 
distance south of the same operators’ 
older and large Duson field. 


Breton Sound Discovery 
Opens New Oil Production 


The California Co. has a new oil- 
discovery well in Breton Sound, off 
the east side of Plaquemines Parish’s 
delta peninsula. It is in Block 58, Main 
Pass area, about 22 miles southeast 
of two oil producers completed by the 
same company earlier this year in 
Block 41, and about 3 miles southwest 


of a relatively shallow gas well the 


same company completed the middle 
of last year in Block 40. It is about 
10 miles offshore. 

The new well was drilled to 9,004 
ft. but is productive from casing-per- 
forated interval at 6,848-52 ft. Tested 
through 9/64-in. in choke, it flowed 
at a daily rate of 174 bbl. per day with 
pressure of 525 psi. Gravity of the oil 
is 23.1 

California Co.’s discovery well in 
Block 41 produces from perforated in- 
terval at 7,071-7,115 ft. Its confirming 
well is perforated at 7,398-7,415 ft. 
Pay of the dry gas well in Block 40 is 
perforated at 3,478-88 ft. 





THOMA 


FLEXIBLE 
COUPLINGS 


Give You Freedom From Coupling Maintenance 








“ad = 


Future maintenance costs and shut- 
downs are eliminated when you 
install Thomas Flexible Couplings. 
These all-metal couplings are open 
for inspection while running. 

They will protect your equipment 
and extend the life of your machines. 
installed and operated 
Thomas 


Properly 
within rated conditions, 
Couplings should last a lifetime. 


Under Load and Misalignment 
only Thomas Flexible Couplings 
offer all these advantages: 


1 Freedom from Backlash 
Torsional Rigidity 
2 Free End Floot 


3 Smooth Continuous Drive with 
Constant Rotational Velocity 


4 Visual Inspection While 
in Operation 


5 Original Balance for Life 
6 No Lubrication 

7 No Wearing Parts 

8 No Maintenance 


Write for Engineering Catalog 51A 


THOMAS FLEXIBLE COUPLING COMPANY 


WARREN, PENNSYLVANIA, U.S.A. 
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Tips on Mud Valves for Toolpushers . . 


Bob Walker stops to look over a few of the 
MUDWONDER mud valves during rigging. 


Veteran Oil Drillers Agree On 
MUDWONDER For Mud Valve Economy 


By Robert Walker, Toolpusher, Rig #2 


J. & B. Drilling Company, Eunice, Louisiana 


crew swears one mud 


WwW"! N ur 
valve is the best and the price tag is 
says buy 


did 


in line with other valves, logi« 


them. And, that’s just what we 


MUDWONDER cut-away view shows the 
double thread construction, separated stain- 
less stem and hard chromed gate with “T” 
slot connection and the one-piece seat insert 
with the buna-N molded integrally over the 


steel wear rings 


(Advertise 


Rockwell-Built MUDWONDER valves 
were put on all mudlines when the new 
“76” was rigged recently 

Past experience had proven the MUD- 
WONDER valves as near trouble-free as 
a mud valve can be. So, it wasn’t a diffi- 
cult choice. Our vice-president, C. E. Bush, 
a veteran well digger, agreed that in 
sharply competitive contracting, J. & B 
could not afford inferior valves 

The easy MUDWONDER operation, 
even at high pressures, and the long serv- 
ice life make it truly an “‘economy”’ valve 
On the rare occasions when maintenance 
or inspections—even part replacements — 
are required, no drilling time need be lost. 
Mud valve work can be done while the 
crew makes a connection because the one- 
piece body stays in the line 

Two-inch and 4-inch MUDWONDER 
valves are being sent on our standpipe, 
mud guns, manifold, bleed-off, etc., with 
great success. Mr. Bush and the crew join 
in recommending MUDWONDER to any 
toolpusher having mud valve problems. 

MUDWONDER valves are built in 2’, 
3", and 4” sizes with screwed or flanged 
ends for 2000 psi WP (4000 psi test) and 
3000 psi WP (6000 psi test). 

Your favorite oil field supply store can 
give you complete information or write 
Edward Valves, Inc., East Chicago, Ind 


ment) 


Erath Extension Well 
ls Dual-Zone Gasser 


Gas production is being opened in 
a wildcat drilled by Pan American Pe- 
troleum Co. off the north side of the 
large Erath field, southeast of Abbe- 
ville, in eastern Vermilion Parish. It 
is about a mile from production 

Pan American’s discovery is in its 
1 Alifau Broussard, in 43-13s-4e. The 
well was drilled to 13,500 ft. Produc- 
tion is from two zones. The lower pay 
is perforated at 12,738-48 ft.; the upper 
at 12,278-88 ft. 

Flow from the zone, 
through %-in. choke, was at the rate 
of 2,070,000 cu. ft. of gas per day 
Liquid recovery was 31 bbl. It was 
52°-gravity condensate. Flowing 
sure was 1,650 

The upper zone tested 2,700,000 cu 
ft. of gas and 35.5 bbl. of 49.6°-gravity 
condensate per day through w-in 
choke. Its flowing pressure was 3,950 


psi 


lower tested 


pres 


ps! 


Deeper Pay Produces In 
Third Well at Montegut 


A slightly deeper sand is being found 
productive in the third well for the new 
Montegut field, 16 miles southeast of 
Houma, in Terrebonne Parish 

It is in Southern Natural Co.'s 
3 South Shore, 2,000 ft. south of the 
discovery well, drilled by the same 
company and completed last February. 

The pay is perforated at 12,326-40 
ft. Production through Y%-in. choke 
was at the daily rate of 220 bbl. of 
32.8°-gravity oil with gas-oil ratio of 
796 cu. ft bbl 
was 2,300 psi 


Gras 


per Flowing pressure 
The discovery well is productive of 
from a shallower 
reservoir, perforated at 12,179-84 ft. 
The area’s second well, completed early 
this month, produces 34.7°-gravity oil 
from perforations at 12,190-92 ft. The 
latter well, 1-A Waterford, is a north- 
east offset to the discovery producer 

The area is 2 miles north of the 
large Lirette gas field, discovered in 
1937 i 


gas and condensate 


MICHIGAN 


Third Alpena Well Takes Test 


Third successful Alpena Traverse oil 
producer in Edmore field east exten- 
sion area was under this week, 
good for as much as 50 bbl. of oil an 
hour. New well, E. Edwin Brehm, 
W. L. Harvey and Arthur Scribner 1 
L. Peterson, SW SE SW _ 2-12n-6w, 
Home Township, Montcalm County, 
| logged pay zone at 3,084-93 ft. where 


test 
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THOMPSON 


SAND RESISTANCE 
OIL WELL PUMPS 


TRAVELING PLUNGER ROD TYPE 
BOTTOM HOLD-DOWN PUMP 
STANDARD SIZE 


Figs. 400P, 600P, 700P, 800P 


Single or double, self-aligning, combina- 
tion cup and plunger or all-metal traveling 
plunger type pumps made in four sizes: 
regular 114”, 156” oversize, 2” regular and 
244" oversize bore. These pumps seat in API 
seating device. In very sandy wells, or 
when tubing is out, we recommend our 
SAND HOUSING MECHANICAL SEATING 


as sand can be dumped end the pump pulled ray _ 
at any time by our sand flushing arrange- | OUG Hi 
TOP HOLD DOWN INSERT ROD 
PUMP HH FINANCING 
Standard Size, Figs. 400T, SOOT 
ies PROBLEMS? 


Self-aligning double plunger insert pumps. 
Made in three types: combination cup and 
single plunger; combination cup and double 
self-aligning type; and metal-to-metal dou- 
ble plunger self-aligning type All are 
oyulnpes with Regular or Extra Long Alloy 
Plungers, ground individually to fit the bar- 
rels, assuring longer life on both pump and 
surface equipment. 


SELF-ALIGNING SAND SEALED-OFF 
PUMPS 
Figs. 600-800-900 


Inverted Combination Single or Double 
Self-Alignin Pumps can 


be 

equipped with a Sand Flush Valve which 

seals the Plunger off on top and cleans the 
barrel every pump stroke. 

Sand is deposited into blind cage above 

the = and is discharged every stroke 





eeeeeeee ee eee eeeeeeeeee 


of the pump. The bottom of plunger is 
sealed to eliminate slippage Easy on sur- 
face equipment. Lower lifting cost with 
Sealed-Off Pumps. 

Can be run in any API seating device or §& . 
use an adapter to fit the seating device pre- | 
aeves We garsy = aoek at all A pee Spe- fF 
cial Heavy Duty San ousing Mechanical BLic 
Seating Shoes which are very important to REPU 
_- § sand conditions—a ae sand _ 
settle, so when pump is on down stroke, fF . | ° = Za Ws EC 
the bottom barrel bushing with a double § National of Dallas 
spiral spray reaches into the sand housing, & : | 
moving the sand out into the tubing 


SPECIAL HEAVY DUTY SEATING re at rm of ae a oil res of 
the Southwest, the toughest problem in 
DEVICE ul e toughest p 
production financing receives the expert, 
This special Combination Sand Housin | _ i i 
and Seating Device is invaluable in ba | thorough counsel and guidance which 
sand conditions, especially where pump is | has made Republic National Bank of 
sanding into the tubing In extremely : ‘y . | ~ 
sandy wells the ump may be unseated Dallas a world leader in petroleum fi- 
occasionally to allow a small portion of - ‘ : 
tubing fluid to flush through the sand nancing. 
housing and return the accumulated sand : 
to the well In capital structure and total resources 
Pumps for all fields, depths and condi- 4 : " . . . 
tions. For further information write for . .. in the size and scope of the South’s 
complete cataleg largest Oil Department . . . Republic 


SALES & SERVICE STORES offers added strength you can bank on! 


Drumright, Okla Oil City, Miss 
Edmond, Okla Reed City, Mich 
Eureka, Kansas Seminole, Okla 
Healdton, Okla Shidler, Oklo. . MEMBER FEDERAL DEPOSIT 
Heidelberg, Miss Stephens, Ark , 
Kilgore, Texas Vivian, Lo - INSURANCE CORPORATION 


Natchez, Miss 


T h 0 M b . 0 4 i. | CAPITAL & sunPius $75,000,000 
PUMP COMPANY LARGEST IN THE Telthin 


OKMULGEE, OKLA. ADDED STRENGTH YOU CAN BANK ON 











MAY 20, 1957 





This huge 8-well self-contained platform stands in 57 ft. of water in Block 59, West Delta Area, 
off coast of Louisiana’s Plaquemines Parish. Here, on its first location, Marine Rig 7 of the 
Shoreline Drilling Company of New Orleans and Shreveport is drilling Well A3 for CATC. 


on Shoreline Drilling Co. Marine Rig 7 


three 


WAUKESHA 























en a co each of the three 100 KW 


1197 cu. in. displ. Normal or 


turbocharged for generator auxiliary power plants has its 
set capacities 210 KW. ° 
ae Waukesha WAKD Diesel 


On Shoreline’s Marine Rig 7... a modern marvel 
of packaged efficiency . . . dependability is more 
importanf than ever. That’s undoubtedly why 
Waukeshas were chosen for the auxiliary 

power plants. The power performance and 
rugged reliability of Waukesha Power has been 


TMUOM--O PIVUMACE=s 


repeatedly proved for every oil field need. 

Send for bulletins on Waukesha WAKD 

Diesel Series. Waukesha Motor Company, 
Waukesha, Wis., New York, Tulsa, Los Angeles. 





WAUKESHA Engines ond Power Units: 10 hp to 1135 hp—LP Gas © Natural Gas * Normal and Turbocharged Diesels—Get Bulletin 1079 
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gas was gaged at 1,200,000 cu. ft. a 
day and oil flowed at a restricted rate 
of 12 bbl. an hour. On a 15 hour re- 
stricted flow test well flowed 176 bbl. 
The 1 L. Peterson is the diagonal 
northeast 20-acre offset to extension 
producer and northwest offset to sec- 
ond successful producer in the area, 
all drilled by these same operators. 

@ The Taggart Co. established the 
south-southeast edge of Overisel Sa- 
lina gas poci with the completion of 
two dry holes, one in the northeast 
quarter and the other in the northwest 
quarter, Section 34-4n-l4w, Overisel 
Township, Allegan County. 

To date Taggart has drilled 21 gas 
producers and these two failures, all 
on 160-acre well spacing pattern in 
this new southwest Michigan gas pool 
Four complete sections have been 
proved productive, Sections 9, 15 
and 27-4n-l4w, along with 
half Section 15, east half Section 
and northeast quarter Section 28-4n- 
l4w Pool, as now developed is 4 
miles long north and south, and | 
miles wide at widest point 

@ New Traverse oil test located ‘2 
mile west by north of the old Wood- 
ville Oil pool, Newago County, was 
completed good for 150 bbl. of oil 
a day, restricted flow, with no water 
showing at John B. Cutter 1 Navarre 
et al, S4% SE SW 20-15n-liw, Norwich 
Township Traverse lime top was 
logged at 2,846 ft. Pay showed be- 
tween 2,850-51 ft., total depth 

@ Aurora Gasoline Co. and Mce- 
Clure Oil Co. 1 Rowe, SE NW NE 
10-Ss-3w Scipio Township, Hillsdale 
County, was being flowed at a re- 
stricted rate of 120 bbl. of oil a day 
from Trenton oil pay at 3,929 ft., total 
depth. Well was pinched to an 18/64- 
in. choke opening. 


NEW MEXICO 


SAN JUAN BASIN 





Gallup Producer 
Finaled in San Juan 


Sunray Mid-Continent Oil Co. and 
partner have completed the 2 Es-Ka- 
Nel-E-Wood as a gas producer in 22- 
25n-l11w, San Juan County, New Mex- 
Ico. 

The well produced 4,500 M.c.f. of 
gas a day from the Gallup zone. Per- 
forations were made at intervals from 
4923-60 ft. 


Oil Flows From Dakota 
At Deep Fulcher Test 


A deep wildcat inside Fulcher-Kutz 
gas field in San Juan County flowed 
oil at the estimated rate of 150 bbl 


Canada uncorks 
its gas resources 


For Canada’s vast, almost untouched supply of natural gas, outlets 
have already been planned to deliver over 10 trillion cubic feet to 
North American markets. Canadian gas reserves are expected by 1970 
to approach 55 trillion cubic feet. 


To bring this fuel to millions of future consumers, the great Trans- 
Canada gas line is designed to span the 2250 miles from Alberta to 
Ontario. Westcoast Transmission lines will carry British Columbian 
gas to the U. S. Pacific Northwest. A network of complementary lines 
will blanket Western Canada’s fields. All this at a cost close to $600 
millions by 1959. 


The Canadian Bank of Commerce maintains a complete Petroleum 
and Natural Gas Department in Calgary, and more than 270 branches 
throughout Western Canada. For information on any aspect of the 
industry in Canada, write or telegraph to C. H. Munro, Manager, 
Petroleum and Natural Gas Department, 309 Eighth Avenue, West, 
Calgary, Alberta. 


(We regret that we cannot advise on the merits of oil or mining securities.) 


THE CANADIAN BANK 
OF COMMERCE 


Head Office Toronto 1, Canada 


New York * San Francisco * Los Angeles * Seattle * Portland, Ore 


Resident Representativ Chicago and more than 750 branches across Canada 





FLINT 


STEEL CORPORATION 


STEEL alone is not enough . . . nor is de- 
sign, engineering, detailing, fabrication or dis- 
tribution. 


At Flint, four highly specialized divisions 
and the manufacturing facilities of two large 
plants provide services that many of Flint’s 
customers find convenient and profitable to 
avail themselves of in part or all divisions. 


TOWER and SUBSTATION DIVISION 

— STRUCTURAL and REINFORCING 

DIVISION — PLATE DIVISION — 
STEEL WAREHOUSE DIVISION. 
Write for illustrated brochure 
covering any or all divisions. 


for over 40 years 


FLINT STEEL CORPORATION 
TULSA... MEMPHIS 


in the first 24 hours and 180 in the sec- 
ond. The well is McRae Oil & Gas 
Co. 1 Federal in SW NE NE 28-28n- 
10w. Production is from the Dakota 
sand from 6,644 to 6,672 ft. 

There are just a few Dakota wells 
in this field, a Pictured Cliffs sand pro- 
ducer at a shallow 2,500 ft. 


SOUTHEAST NEW MEXICO 


Ellenburger Is Fourth Pay 
In Tidewater Wildcat 


Tidewater Oil Co. 6 Coates-Federal 
“C,” exploratory well in the Justice- 
Paddock field of southeastern Lea 
County, flowed oil from the Ellen- 
burger, its fourth prospective pay zone. 

No. 6 Coates drilled into the Ellen- 
burger at 7,734 ft. on derrick floor 
elevation of 3,053 ft. On drill-stem 
test at 7,734-84 ft., gas surfaced in 4 
minutes, mud in 14 and oil in 17 
minutes. The first hour it gaged 51 bbl. 
of 39° oil. Flowing pressure ranged 
from 820-1,580 psi.; 30-minute shut-in 
pressure was 3,195 psi. The well was 
cored ahead after the test 

Location is in 24-25s-37e. Nearest 
Ellenburger production is 4 miles north- 
east in Dollarhide field. Other indi- 
cated pays are the McKee, Tubb, and 
lower Clear Fork. 

Phillips Petroleum Co. | Austin, 
wildcat 542 miles northwest of Caudill 
field in 17-14s-36e, apparently has 
given up the Devonian. Operators have 
plugged back from total depth of 14,796 
ft. to 13,290 ft. for testing. Perfora- 
tions in the Pennsylvanian at 10,974- 
11,012 ft. returned only load and sulfur 
water when swabbed. 

The Texas Co. | Muse-Federal, 7- 
20s-33e, moved the rotary off and was 
shut in. Total depth was 15,560 ft. 
Last reported perforations were in the 
Delaware sand at 7,118-28 and 7,140- 
60 ft. Operators were fracturing and 
acidizing at this report 


Eddy County . . . Humble Oil & Re- 
fining Co. 2 Huapache, Ellenburger 
wildcat 7 miles northeast of Lincoln, 
has been plugged back to 8,360 ft. from 
total depth of 12,582 ft 

Shell Oil Co. 1 James Ranch Unit, 
deep wildcat in 36-22s-30e, was drill- 
ing limestone at 13,282 ft 


TEXAS 


SOUTHWEST TEXAS 
Deep-Edwards Production 
Moves Into Karnes County 


Pre-potential tests of Gulf Oil Corp.'s 
deep-Edwards discovery well in the 
Fashing area on the Atascosa-Karnes 
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DEEP-EDWARDS discoveries in Fashing 
area on Atascosa-Karnes county line. Shown 
are Gulf Oil Corp. and others’ newly com- 
pleted discovery (A) in Karnes County, and 
Lone Star Producing Co.’s 1956 discovery 
(B) in Atascosa County. 


county line al the well good for 


2,340,000 cu. ft. of gas daily, flowing 
through small chokes 
With 


$5.7 bbl 


that flow, liquid recovery is 
Gas-distillate ratio fig- 


Liquid is 


dally 


ures 42,000 cu. ft. per bbl 


water-white 52.6°-gravity conden- 


sate. Flowing pressure is 3,708 psi 


The well l 
at 10.794-10.836 ft 


askowski, is perforated 
opposite the Ed 
plugging back from 
326 ft. in the Glen 


wards 
drilled depth of 
Rose section 

It was drilled by Christie, Mitchell & 
Mitchell, of Houston, with C. C. Winn 
and Milton V. Spencer, of San Anto- 
nio, and Gulf Oil Corp. having oper- 
ating Gulf assumed 
tion after final casing-string was run to 


pay, after 


nterests opera- 
complete the well 
Karnes 


3 miles northeast 


Location is on the County 


side of the line about 
of deep Edwards gas-condensate pro- 
duction discovered last Lone 
Star Producing Co. north of the shallow 
Fashing field southeastern 
County. It is the most northeasterly 


location so far at which the deep-Ed- 


vear by 


Atascosa 


wards trend has produced 
NORTH TEXAS 


Strawn Sand is Productive 
In Knox County Wells 


Katz Oil Co., Abilene, | John M. 
Wylie et al., in southwestern Knox 
County, made a heavy flow of oil from 
Strawn sand. Successful drill-stem tests 
covered a 25-ft. section. 

On drill-stem test at 4,862-86 ft., 
open 55 minutes, gas surfaced in 5 min- 
utes and oil in 52. The well apparently 
did not flow but unloaded a full string 
pulling tubing. Bottom- 


1,125 


while 
flowing 


of oll 


hole pressure reached 


After drilling to 5,200 ft., total depth, 
hole was plugged back to 4,917 ft. and 
casing perforated at 4,861-67 ft. The 
well flowed 110.6 bbl. of oil in 24 
hours after acid treatment, with no 
water. Flow through 18/64-in 
choke, under tubing pressure of 50 
psi. 

Location of the Strawn strike is 2 
miles northwest of Knox City townsite 
and 1% miles southwest of North Knox 
City (Tamehill) field, in Section 53, 
Block 2, D&W Survey. 


was 


Recompletion in Strawn . . . Grace- 
Schlittler Drilling Co., Jacksboro, has 
recompleted its | Alie F. Benedict as 
a Strawn reef discovery 1 mile north- 
east of Knox City townsite. The well 
is south of Knox City-Canyon field. 
No. | Benedict, formerly R. Clay 
Underwood | Benedict, perforated and 
fractured the Strawn at 4,674-78 ft. 
Pumping potential was 85 bbl. of 39 
with gas-oil ratio of 250:1. 


oil a day, 
EAST 


New Try Scheduled 
For Collin County 


TEXAS 


Hill & Hill, Fort Worth, have staked 
location for an 8,500-ft. Ellenburger 


wildcat in northern Collin County. The | 


well will be 1 Levi Carruth, located 


CAMPCARS 


PROVEN ECONOMICAL 
CREW HOUSING 


("'°59.MEN) aagyeuherel 


Put your personnel on-the-job and 
keep them there at minimum cost. 
Self-containment features make it 
possible for men to live and work 
independent of utilities for long 
periods. Nine Standard Models— 
or interiors to your specifications. 
Designed expressly for industrial 
work and rough terrain use—not 
house-trailer construction. 
Write today for complete brochure. 


of Mobile Housing for Field Crews 
1437 BAILEY AVE. BUFFALO 12, N.Y. 





CORROSION RESISTANT LINE 
GLARE FREE MARKINGS 
TOUGH LEATHER CASE 


(ir 


OUFKIN 


ANCHOR 
Chrome Clad 


STEEL 
TAPE 


Bold black markings contrest with exclusive 
‘“glare-free'’ Chrome Clad surface on Lufkin 
"ANCHOR" Steel Tapes. Multiple coats of elec- 
troplate add strength and protection. Wipes clean 
and is tarnish-proof. Handsome, genuine leather 


case, 


hand 


stitched, with rust-resisting metal 


liner. Replaceable lines in 25 to 100 foot lenaths. 


‘KIN | 


FETTER measunt (WITH 


BUY [VEKIN TAPES * RULES + PRECISION TOOLS 


THE LUFKIN RULE COMPANY ~- 
New York City * Barrie, Ontario 


FROM YOUR SUPPLY HOUSE 
Saginaw, Mich, 


A] 





660 ft. from south and east lines of a 
123-acre tract in the John Cunningham 
Survey, which is 6 miles west of Anna 
and | mile east of Weston. 
Subsurface control is furnished by 
Humble Oil & Refining Co.’s recent 
dry hole at 1 John Webster, 2 miles 
to the southwest of Hill & Hill's loca- 
tion, in the A. J. Culwell Survey 
Humble’s well found the Ellenburget 
at 6,830 ft. on elevation of 710 ft., 
and was drilled to 7,850 ft., total depth 


Ihe Texas Co 
11,500-ft. wildcat 
Bethel salt 


Bethel dome test . . 
has scheduled an 


for the west flank of dome 


in Anderson County. The test will be | 
E. C. Walton, located on a 48-acre 
tract in T. H. Kingsley League, A- 
1450, Juan N. Acosta Survey, A-l. 
Projected depth is expected to pene- 
trate the Travis Peak. 

Drillsite is % mile 
Woodbine oil production in 
field and 7 miles northwest of 
see Colony townsite. 

In southern Anderson County Tex- 
kan Oil Co. 1 Wallace rated a daily 
potential of 2,000 M.c.f. of gas a day, 
plus 50 bbl. of Pay 


southwest of 
Bethel 
Tennes- 


condensate. was 


the Woodbine at 5,867-76 ft. 
Location of 1 Wallace is in the Ff 


wanted... delivered by... 
WISCONSIN-POWERED 


Mobile Compressor Unit 


The large capacity truck-mounted compressor unit shown in the 
illustration servicing a tank truck, provides on-the-job AIR 
SERVICE for inflating tires, operating air wrenches and a com- 
plete line of pneumatic tools commonly used in oil field and pipe 


line operations. 


In localities where newly developed oil pools are served by mobile 
tanks until definite capacity appraisals have been determined, as 


well as in oil fields now served exclusively by tank trucks . 


.. Wis- 


consin-powered mobile compressor units are essential equipment. 
Parrott-Hodnett of Wichita and Hutchinson, Kansas, have built 
up their own unit which fits exactly the available space in their 
service car as shown here. A Model VF4 Wisconsin Heavy-Duty 
Air-Cooled Power Unit is direct-connected to a Quincy air com- 
pressor and the owner may also add a high pressure pump to this 
installation for injecting aqueous solutions of calcium chloride. 

Again, Wisconsin heavy-duty engine power fits the job and the 
equipment to the best possible advantage. The user is sure of un- 
failing dependability, low cost maintenance and heavy-duty HIGH 
TORQUE Performance... backed by fast service whenever needed. 


WISCONSIN MOTOR 


Corporation 
MILWAUKEE 46, 


WISCONSIN 


World's Largest Builders ot Heavy-Duty Air-Cooled Engines . 





WRITE T0 HARLEY SALES CO, 
619 SOUTH MAIN STREET © TULSA, OKLAHOMAY 
3420 McKINNEY AVENUE © HOUSTON, TEXAS / 
SOS SOUTH MAIN STREET © WICHITA, KANSAS , 


ee i 
OM FIELD DISTRIBUTORS FOR WISCONSIN | 
ENGINES AND ALL TYPES OF UTILITY UNITS 


A7-6107-¥4-I 


Austin Survey, 3 miles south of Slo- 
cum, between South Slocum-Woodbine 


and David Gail-sub-Clarksville fields. 


WEST TEXAS 
Walker Field Gets Flowing 


Pennsylvanian Discovery 


Tidewater Oil Co. 1-B White & 


Baker, surrounded by shallow Permian 
producers in the Walker field of Pecos 


WF _ camer @ 
4PP 





WALKER 
, 9 
CN, 
. 


WHTE BAS? 
BAAER 


Tidewater’s 1-B White & Baker, Pennsyl- 
vanian discovery, is located in the shallow 
Walker area in Crockett County. A _ small 
area in the White & Baker area of this field 
also produces from the Pennsylvanian. 
County, made a heavy flow of oil 
while drill-stem testing in the Pennsyl- 
Vanian 
Operators drilled into the Pennsyl- 
6,720 ft. on elevation of 


7,.230-7,.375 ft 


Vanian at 
3,066 ft. and tested at 
Oil surfaced in 2 hours and 45 minutes, 
at an estimated 40 bbl. an hour rate 
Further 7,349-75 and 7,374- 
7,430 ft. recovered mud with no shows. 
Drilling continued ahead below 7,493 
ft., on contract depth of 10,500 ft 

lraan, 
Sur- 


tests at 


miles west of 
194, GC&SI 


Location is 17 
in Section 87, Block 
vey 


Crane County . . XL Oil 
1-AT Crane fee, deep wildcat in north- 
eastern Crane County, recovered 3,180 
ft. of oil and 333 ft. of oil and gas-cut 
mud while drill-stem testing the Ellen- 
burger at 11,855-11,945 ft. The test 
open 6 hours and 45 minutes. 
Flowing pressure ranged from 210-770 
psi., and shut-in pressure read 1,285 
psi. Operators prepared to drill ahead 
toward scheduled depth of 12,300 ft. 
Location is in Section 17, Block 43, 
4S, T&P Survey, 42 mile west of Gulf 
Oil Corp.’s Connell discovery, 1 mile 
northwest of a 12.350-ft. dry hole and 
3 miles east of Waddell field. 

Gulf Oil | Adams, Permo-Pennsyl- 
vanian discovery 11 miles northwest of 
Crane, continued flow tests on per- 
forations at 7,710-60 ft. After acid 


( orp. 


was 
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WHY NOT LET 


ve 
ee your 


PARAFFIN Problem? 7 ’ replace 


a — our 
BRAKESOL is the safe, economical way y 
to clean up and control paraffin in your production system. By valve 
t 
sing BRAKESOL, you get more production, by reason of having 
a ane > saphons me seen -| problems 
nrestricted flow and by ovordir g those tank bottoms | 
BRAKESOL is being used all over the world today and is 
accepted as one of the most effective methods of treating and 
controlling the paraffin problem 
BRAKESOL is sofe to use and will not harm the skin, and the 
Janger of fire hazard has been greatly minimized 
BRAKESOL is non-corrosive and will not harm production or 
retinery equipment 


HOLDS PARAFFIN IN SUSPENSION 
from FORMATION to REFINERY 


pom GOOD SERVICE NEAR YOU 


nal There's a BRAKESOL Treating Engineer near 

Sf. you who can show you the most effective 
methods of application to solve your para- 

Gots Tom pan ae fin problem . . . in one easy operation. 
fr merger, CO aagorhitt 74909 Conteet him TODAY, he'll be glad to help 
Howsten TO steed 50008 you. For additional information, write us 
lovingren. Mow MONS 4 g95e direct, or contact your lecal supply store. 


How teria, Levitan on 0-2008 


Com 


Corser wrens 2455 





Odense. to“ paderet 7-2639 





Pompe. Tene? anew 9-9904 
témenton, Alberts Cone 90015 


oxicneme Cy, OFF Wo 550 


aan ems Cites, CM Fabri-Valve fabricates valves to meet speci- 
0 Oklahoma Ci ( o 


fication for old or new. Whatever your need, 
new installation, modernization or replace- 
ment F-V can economically supply the an- 
swer to your valve problem. Custom-made or 
: ae : standard, F-V’s are available in all sizes 
Specialized Management from 2” up in mild steel, stainless steel, 
nickel, or any workable combination to meet 
for Oil Properties in Trust your specific problem. Contact your nearest 
distributor for complete details on how 
Fabri-Valves help solve your valve require- 
ments. 





CUSTOM-MADE to meet new plant specifica- 
tions and existing installation problems for 
replacement and modernization. 


STANDARD Fabri-Valves are kept in stock 
for economical replacement without costly loss 
of time 


Shown F-V's 8” DiFAB, one of 
a line of modern valves for 
modern industry. 


REE oe ee oe eee ee es 2 ee 


M e [ C a Nl ti e N ati 0 Nl a | Ba d N nk FABRI-VALVE DISTRIBUTORS: CORDES BROTHERS, Wilmington, Calif.; CORDES 


BROTHERS, San Francisco, Calif.; DIESEL ENGINEERING CO., Seattle, Wash.; 
as ’ : , 
Dallas, Tex FELKER BROTHERS, Marshfield, Wis.; THOS. W. MACKAY & SONS, LTD., 
Deposit Insurance Cors tic Vancouver, B. C.; SOUTHERN CORPORATION, Charleston, S. C 





treatment, the well kicked off to flow ratio was 897:1. Production was from 

507 bbl. of new oil in 15 hours through _ perforations at 7,448-63 and 7,467-70 
and 15/64-in. chokes. Tubing pres- ft. Top of the reef was 7,444 ft. on 

sure was 940 psi. This was a 11,400- elevation of 2,355 ft 

It. test, plugged back to 7,802 ft 


Yoakum County ... Pan American 
Howard County reef opener... Wood- Petroleum Corp. | West has been com TEXACO 1 mon] 
son Oil Co., Fort Worth, has com- pleted as a Devonian discovery. Poten DEVONIAN STRIKE 


pleted its 1 Pauline as a Canyon reef tial was 295 bbl. of 40° oil a day 





discovery. Location is in Section 57, through 7/64-in. choke, from perfora- 
Block 20, Lavaca Navigation Co. Sur- tions at 11,058-77 ft. Tubing pressure 
vey, 22 miles northeast of Big Spring. was 580 psi 

On completion potential the well Location is in the SW SW Section 
flowed 498 bbl. of 44° oil in 10 hours 606, Block D, John H. Gibson Survey, 
through 18/64-in. choke, for a calcu- 2 miles northwest of Wasson-San An- 


lated datly rate of 1,195 bbl. Gas-oil dres field 








— | 





Terry County Devonian discovery. The Texas 
Co. 1 Taylor flowed 238 bbi. of 35° oil 
through 23/64-in. choke on potential test. 
Pay perforations were from 12,759-69 ft. 
Nearby Black field also has production in 
the Devonian. 


rerrell County deep test . . . Southern 
West Texas gained a 15,000-ft. explora- 

tory well at Magnolia tr im Co 
Brown Bassett, in northeaste ‘rre 
NEW County. Location is 2 miles west ofl 
/ Good (gas) field, in Section 218, Block 
nuBis . Y, TCRR Survey. According to drill 
arcco-A ‘ ing maps, its geologica cation Is 
either in the extreme southeastern tip 
taboratory , of the Sheffield Channel, or along the 


western flank of the Val Verde basin 


GAS . Sheffield Channel wildcat . . . Phillips 


. Petroleum Co. has staked location for 
ALANCE x an 18,000-ft. Ellenburger wildcat in 
B central Pecos County. The test will be 
drilled as 1 Harral “A” in Section 6, 

Block 126, T&STL Survey Nearest 


production is in Puckett fi miles 


E 0 he southeas 
WIDE SPECIFIC GRAVITY RANG to t ble 
iy drier } — 
vacuum = squire” rEXAS PANHANDLI 
ox access ne well knows Lipscomb Records Fourth 


tometer. Producing Area 


is ideal 


SMALL SAMPLE 


No manometer 


r compl 
or othe 1 in principle t 
y air ges oo 
rument 
\d. Unusually The fourth field in Lipscomb County 


was opened by Pan American Petro- 


tica P 
r 
ding type 
this beautiful inst 
m the fie 


ment 1s iden 
UBIS recor 
only, 

proug 


This instru 
arcco-AN 
tory use ht in fro 

4 by the leum Corp. last week. The discovery 


1.5 an 
™m nay well is | C. C. Duke in the north- 
to «+ 


small 925 samp , 
ro 

ecilic gravity range ; 

Handles spe tal range from eastern part of the county in Section 


vse of weights © f° 6\ 781, Block 43, H&TC Survey 
; The well was completed flowing 
ats 4,500 M.c.f. per day from perforations 
ynstrome at 6,611-15 ft. in the Tonkawa sand- 


ORDING C . bd Pennsylvanian. Location of this new 


field is 5 miles northeast of the town 


REC 


Lo 
3113 E. Vith St. of Lipscomb. 


Upper Morrow Gas Well 


Finaled in Hansford 

Horizon Oil & Gas Co. 1 George 
Buzzard, Section 144, Block 4-T, 
T&NO Survey, is a new upper Mor- 
row-Pennsylvanian producing area in 
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Hansford County, 4 miles southeast of 
Spearman. 

The well flowed 34,000 M.c.f. of gas 
daily plus 9 bbl. of distillate per mil- 
lion from perforations at 7,550-81 ft. 
and 7,599-7,605 ft. 

@ Another wildcat in Hansford 
County flowed 10,000-20,000 M.c.f. of 
gas per day from perforations in the 
Cleveland sand at 6,048-58 ft. This one 
is Roy Furr 1 Furr-Southland-Edwards, 
12 miles southwest of Spearman and 
844 miles southeast of Prairie field. 
Location is in Section 191, Block 45, 
H&TC Survey. 


First Producer in Palo 
Duro Basin Completed 


Shell Oil Co. has officially opened 
first oil production in the Palo Duro 
basin of the Texas Panhandle, the last 
of the three basins in this region to 
get oil production. 

The 1 Alamosa Ranch, 13 miles 
northwest of Vega in Oldham: County, 
flowed at the rate of 480 bbl. of oil 
per day from perforations in the Penn- 
svivanian at 6,101-23 ft. Gravity is 
40 Plugged back total depth is 
6,169 ft 


East Extension to 
North Hansford Completed 


Sunray Mid-Continent Oil Co. has 
completed the 8 Sanders as an east ex- 
North Hansford field in 
Texas. 


tension to 
Hansford County, 

The well flowed 252 bbl. of oil a 
day through a 24/64-in. choke from 
the Hepler sand Perforations were 
made at 6,286-94 ft. Total depth 1s 
6,735 ft 

[he well is k 


Block 45, H&T( 


vccated in Section 94, 
Survey 


Successful Wildcats 


ALBERTA 
lian Superior 1-5 Vulcan, LSD 
tw4. TD 6,032 ft. Blairmore 





Oils 1 Entwhistle, LSD 1, 11-54-7wS 

ID 7,086 ft. Indicated D2 oil well 
Canadian Northern Pacific 15 South Pouce 
Coupe, LSD 7, 6-78-llw6. TD 5,172 ft 


BRITISH COLUMBIA 

Pacific 85 Fort St. John, LSD 4, 
ID 6,619 ft. Permo-Penn gas well 

Hudsons Bay | Milligan Creek, 57 degrees 

0&8 minutes, 48.93 seconds West Longi 

ude, 120 degrees 39 minutes 16.10 sec- 

onds North Latitude. TD 3,800 ft. Trias- 


SIL | well 


24-86-20w6 


CALIFORNIA 


R: B. Watkins Operations 6 
6s-llw, 97 BOPD, 26 


Orange Count 
Deeble, SE SE 13 
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perfs. 5,420- 
(New zone discov- 
New- 


gravity, 5 per cent cut, 
5,600 ft. TD 6,960 ft. 
ery on east flank of main West 
port field production). 

Kern County: Richfield Oil 
Mitchell, SE SE 26-11n-20w, 32 
53.7° gravity, 0.5 per cent cut, perfs. 
8,957-9,039 ft. TD 9,153 ft. (New pool 
discovery % mile northwest of Windgap 
area of Wheeler Ridge field). 

Kern County: Meridian Oil Co. 73A KCL, 
SE NE 10-29s-27e, 80 BOPD, 90 per cent 
cut, perfs. 3,305-22 ft., TD 3,325 ft. (New 
pool discovery 1 mile northeast of Fruit- 
vale field production.) 


Corp. 88-26 
BOPD, 


COLORADO 

Kiowa County: D. D 

“A.” C SE NW 

M.c.f. of gas per day, 

covery, new field. TD 4,987 ft 
sippian 


Harrington 1 Morse 
28-20s-48w. IP 5,000 
McClave dis- 
Missis- 


Over One Million Fe ot 


KRALOY 


HIGH-IMPACT 


PVC PIPE 


in oil-country use today 


This proves that there is no substitute for 
Kraloy experience 

KRALOY is the most experienced manufac 
turer of PVC plastic pipe for the petroleum 
industry. The first polyviny! chloride lead line 
installed in this country—at Great Bend, Kansas 
—was Kraloy Pipe. Kraloy High-impact PVC 
today is preferred by production men for main 
tenence-free service in lead lines and disposal 
systems. Kraloy customers use Kraloy High 
impact PVC pipe for lead lines, gas lines, and 
salt water lines because Kraloy normally elimi 
nates (1) sulphur corrosion due to sour crude 
(2) paraffin buildup, (3) corrosion and scale 
(4) trouble from soil electrolysis 


YOU Benefit From KRALOY'S Quality Controi 
To insure quality control, random samples of 
Kraloy Plastic Pipe are tested daily in Kraloy's 
own laboratory for burst pressure, impact resist 
ance, and tensile strength under standard ASTM 
specifications 


Kraloy Pipe is Sold Only Through 
Qualified Supply Stores 


Warehouse stocks and sales representatives 


Great Bend, Kansas 
Robinson Oilfield Speciaities Co 
616 Main St 


Houston, Texas: 
The Mott Company 
1719 McKenney St 


Tulsa, Oklahoma: 
The Becker Sales Company 
2837 Sands Spring Rd 


For case histories of actual Kraloy instali- 
ations, cost comparison tables between Kraloy 
and other pipe, plus detailed instructions and 
specifications for all field uses, write to 


Mesa County: Knapp Uranium Development 
Co. 1 Federal, SE SW SW 1-2n-3w. IP 
2,500 M.c.f. of gas r day, Morrison 
discovery, new field. TD 2,395 ft. Salt 
Wash. 

Kiowa County: D. D. Harrington 1 State A, 
C NE SW 34-19s-48w. IP 10,000 M.c.f. 
of gas per day, Morrow discovery, new 
field. TD 4,988 ft. Mississippian. 


SOUTH LOUISIANA 


Calcasieu Parish: Gulf Oil Corp. 1 Hebert 
et al gas unit, 8-11s-Sw (1 mile northeast 
Hayes field). Shut-in gas well, no gage, 
perfs. 10,584-10,610 ft. TD 11,579 ft 
(Extends Hayes field.) 

Jefferson Davis Parish: Pan American Petro- 
leum Corp. and Austral Oil & Explora- 
tion Co. 1 Henderson-Petitjean Unit, 24- 
lls-Sw. Shut-in gas well, no gage. perfs. 
12,120-28 ft. TD 15,532 ft. (New pay 


ae 


| 
1% Pearar ~~, 


oe 


KRALOY plastic pipe co., inc. 


4720 East Washington Boulevard, Los Angeles, Calif. 
Subsidiary of the Seamless Rubber Co., a Rexall Drug Co. Subsidiary 





and 1'2-mile extension, South Thornwell Barre Unit 38. Township 22s-19e, in 
field.) Jake Barre off south flank of Lake 
Barre dome. IP 243 BOPD (net), 10 
per cent bs. & w., 2,369 M.c.f. daily, 
S-36 choke, 43.7°, perforations 16,303- 
26 ft. TD 16,573 ft. (New pay and ex 
tension, Lake Barre field.) 


Calcasieu Parish.: Signal Oil & Gas Co. | 
Greathouse, 9-11s-8w. IP 185 BOPD and 
4,693 M.c.f. daily, 5/32-in., 49.8°, per 
forations 13,261-76 ft. TD 13,826 ft 
(New pay and extension, South Lake 
Charles field.) . — 

MICHIGAN 

Midland County: Granville C. Berlin 1 Asa- 
kevich, SW SW SW 1-16n-2e. IPF 40 
BOD, Dundee 3,366 ft., pay 3,450-5S2; 
3,458-60 ft.. TD 3,463 ft. (New pool.) 

Roscommon County: Sun Oil Co. 5 Hogan 
Trustee, SE NE NE 17-22n-4w. IPP 56 

Iberia Parish: Berkshire Oil Co. | Berkshire BOD, Dundee 3,656 ft., pay 3,710-16 ft., 
Jeanerette, 12-12s-10e IP 65 BOPD ID 5,090 ft., PBTD 3,747 ft. (New pay 
2,700 M.c.f. daily, 11/64-in., 49°, per —shallower—in Nellsville pool.) 
forations 12,183-88 ft ID 12,315 ft 
(New reservoir midway between Little NORTHWEST NEW MEXICO 
Bayou Pigeon and Bayou Pigeon fields.) _ A 


Cameron Parish: Warren Petroleum Corp 
1 Richard, 8-15s-6w (2 miles northwest 
of Hog Bayou field). IP 35 BOPD (net) 
? per cent b.s. & w., 1,350 M.c.f. daily 

32-in., 42°, perforations 11,406-16 ft 
ID 11,485 ft. (New field.) 


rriba County Northwest Production 
Terrebonne Parish The Texas (¢ 1 Lake NE 1-16 SE NW SW 16-27n-2w. IP 





Canadian oil facts... 


EXPLORATION 
REGULATIONS CANADIAN COMPANY 


EXCHANGE RESERVATION 
OF OIL AND GAS RIGHTS 


The oil business moves fast in Western Can- 
ADDRESS YOUR INQUIRY TO 


ada . and U. S. oil men in this area need 
o ‘ ae ® Leahy, Spectal 


fast and dependable information for success oe 
Representative, Bank of 


ful operations. 
Montreal, Calgary Main 


, ae . . ; 
Providing such information is a specialty with Office, 140 Eighth Avenue 


Canada’s First Bank, a $2 billion organization West, Calgary, Albert: 


with 231 branches blanketing Canada's oil Canada. (Telephone 2-8333) 


P! ovinces, 


No Stock Recommendations 
While the Bar prepared to provide « vailable information on the oil industry 


tt does not m rece nendations regarding the purchase of individual osl stocks 


WOANY Banx or MonTREAL 


10 2 mn (0m Canadians 


Canada's First Sank Coast-te- Coast : 
New York 64 Wall Street San Francisco 333 California Street 
CHICAGO: Special Representative’s Office, 141 West Jackson Bivd. 


Head Office: Wontreal 


675 BRANCHES ACROSS CANADA + RESOURCES—$2,700,000,000 





938 M.c.f. of gas per day, Gallup dis- 
covery, new field. TD 7,368 ft. Gallup 


SOUTHEAST NEW MEXICO 
Eddy County: Olen F. Featherstone 1 Feath- 
erstone-Crosby, 5-16s-30e. IP 240 BOPD, 
36°, top pay 2,749 ft. TD 2,775 ft. 


NEBRASKA 
Banner County: Colorado Century et al 1 
Grubbs, C SW SW 13-17n-S6w. IPP 200 
BOPD, “J” sand discovery, new field. 

TD 6,640 ft. Skull Creek 


PENNSYLVANIA 

Indiana County, Armstrong Township: T. W 
Phillips Gas & Oil Co. 5 G. W. Un- 
cather, elevation 1,457 ft., 1,300,000 cu 
ft. gas, after fracture, Tully 6,985 ft., 
Onondaga 7,550 ft., chert 7,568 ft., gas 
7,718 ft. TD 7,750 ft. 

Indiana County, Young Township James 
Shearer 1 L. Azzelio, 400,000 cu. ft. gas 
after second fracture, Oriskany sand 


682 ft., gas 7,692 ft. TD 7,692 ft 


TEXAS GULF COAST 

Bee County Dakamont Exploration Corp 
1 Kessler, Patrick Carroll Sur., A-12. IP 
77.52 BOPD, %-in., 39.7°, perfs. 3,760- 
71 ft. (Hockley). TD 4,265 ft. (New pay 

North Beeville field.) 

County: The Texas Co. 12 Yturria- 

I-1, San Jose de Carricitos Jose Nar- 
ciso Cabazos Sur., A-8, Share 2. Shut- 
in gas well, no gage, perforations 4,037- 

ft. TD 4,394 ft. (New pay in Monte 
Pasture field) 

Matagorda County: Brazos Oil & Gas Co 
1 Harrison et al, Section 25, Lewis 
Goodwin Sur., A-162. IP 42.51 BOPD, 
s-in., 35.3°, perforations 9,052-64 ft. 
Frio). TD 10,299 ft. (New reservoir % 
mile northwest of Palacios field—discov- 
ery well of North Palacios field.) 

Nueces County: Arkansas Fuel Oil Corp. et 
al | State Tract 905-S, Gulf of Mexico 
8 miles southeast of Flour Bluff). IP 
31,250 M.c.f. daily, open flow, perfora- 
tions 8,207-13 ft. TD 12,250 ft. (New 
offshore field.) 

Arkansas Fuel Oil Corp. et al 1 State 
Tract 904-S, Gulf of Mexico. IP 4,900 
M.c.f. daily, GLR 50 M.c.f. per bbl., 
49.6 perforations 8646-52 ft. and 
8.662-78 ft., and (dual completion) 26, 
800 M.c.f. daily, open flow, GLR 58.8 
M.c.f per bbl. 47.6 perforations 
9,038-52 ft. TD 9,371 ft. (New pays in 
G.O.M.-State 904-S field.) 


SOUTHWEST TEXAS 

r County: Shell Oil Co. 3-A Andres 
M. Garza-State, E. Rangel Sur. 218 (26 
miles northeast of Rio Grande City). IP 
157.68 BOPD, %-in., 53°, GOR 613 cu 
ft. per bbl. perforations 5,720-40 ft 
(Frio), and (dual completion) 3,560 
M.c.f daily,  +,-in. 262 BC per 
M.M.c.f., perforations 8,464-88 ft. (Vicks 
burg). TD 9,908 ft. (New pays in North 
Rincon field.) 

Duval County: Oil Corp. 1 Atlee Parr, Blk 
21, Wheeler Splane Subd. (6 miles south 
of Benavides). IP 23,200 M.c.f. daily, 
open-flow potential, GLR 34.83 M.c.f 
per barrel, 65.7°, perfs. 5,788-94 ft. (Pet- 
tus). TD 5,910 ft. (New field.) 


NORTH TEXAS 
I County: La Gorce Oil Co. 1 Foster, 
4. T. Akers Sur., A-922, 2% mi. SE 
Archer City. IPP 75 BOPD, 42°, GOR 
700, Caddo perforations 4,853-66 ft TD 
5,510 ft 
Knox County: Carter & Gifford 1-A Camp- 
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, Pop lip, 2 sizes 
in NOW . (fen 
SALT TABLETS 500 
all-weather oa a Gant Ss ses Tablets 
sanitary, tamper-proof 
1000 


“throw-away'’ dispensers |) Reeasigamaaten Tablets 


of high impact styrene plastic Eas 


Put 





p 
DOORS 
OUTDOORS 


Pep-Up. 


The Original and Highest Quality 


© combat heat fatigue 
© hold down hot weather 
accident rates 
© help employees feel 
good and retain 
their vigor 
Impregnated to Prevent “Salt 
kness”. Each salt crystal in- 
dually coated to give slow 
controlled dissolving, to prolong ber ; om eliminate nausea. 
Made and packaged by USSSCO under U. § ent No. 2,478,182 
A SIZE AND PACKAGE FOR EVERY NEED 


Select from list below. New all-plastic dispensers at no increas 





Item 
500 Tablets in Expendable Dispen 
1000 Tablets in Expendable Dispen 
500 Tablets in Bulk Carton 
Cart on, 72 “Vest Pocket” packets of 10 tablets 


UNITED STATES SAFETY SERVICE C0. 


Div. K-5 1215 McGee St., Kansas City, Mo. 
Branches in Principal industrial Cities 
Canada: Parmelee, Ltd., Toronto & Montreal 











UTILIZING TUNGSTEN CARBIDE 
PARTICLES that continuously renew their cut- 
ting edges, new Kinzbach Speedmills offer you 
faster, surer milling under even rugged down- 
hole conditions. 

Kinzbach Speedmills require less torque for 
cutting . . . eliminate drill pipe wind-up . . . 
reduce shock on drilling string . . . are 
unaffected by heat generated by normal 
cutting action. The usual close control of speed 
and weight required in ordinary subsurface 
cutting operations is not necessary with 
Kinzbach Speedmills. 

Types available for every down-hole milling 
problem. 


BLO 


Type 155 Type 156 Type 159 
Speedmill Speedmill Speedmili 


Type 154 
Speedmill 
Export Office: 
74 Trinity PI. 
New York, N. Y. 


KINZBACH TOOL CO., INC. « P.O. BOX 277 « HOUSTON, | 
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This Cardwell hydraulic control panel is a 100% Aeroquip installation. 


Aeroquip Flexible Hose Lines 
Speed Rig-up Time 
Assure Fast Field Replacement 


Cardwell Manufacturing Company relies on 
dependable Aeroquip Hose and Fittings for hydraulic 
lines on Cardwell portable drilling rigs. Aeroquip 
installs easily, resists vibration and shock encountered 
in field operation. 

Aeroquip Flexible Hose Lines offer additional 
advantages for rig users. Fast field replacement is 
assured, because hose assemblies can be made and 
installed in minutes using bulk hose and reusable 
fittings. See your Yellow Page Directory for the 
Aeroquip Distributor nearest you, or write us direct. 


Aeroquip Flexible Hose 
Lines eliminate align- 
ment and vibration 
problems common to 
rigid piping, cut instal- 
lation time. 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


IN CANADA: AEROQUIP (CANADA) LTD., TORONTO 1 ONTARIO 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A.. CANADA AND ABROAD 
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bell, Bik. 99, J. A. Fanning Sur., A-31, Anson. IP 74 BOPD, 12/64-in., 43°, Reeves County: Gulf Oil Corp. 1 Worsham, 
2% mi. NW Knox City. IPP 70 BOPD, GOR 420, TP 600 psi., pay 4,000-06 ft., 10-C6-PSL, 12 miles SE Pecos. IP 17,000 
36°, GOR 150, Tannehill 2,305-09 ft. TD 4,053 ft. M.c.f. gas, open flow, plus gas-liquid 
ID 2,341 ft. Stephens County: Brown -Walker-Casey & ratio 334,000:1, 61°, Delaware 5,030-80 
Wise County: Southern Union Gas Co. 1 Weemple 1 Corbett, Sec. 1701, TE&L ft. TD 8,500 ft., elev. 2,688 ft. 
Minnie Isbell, J. M. Mora Sur., A-541, Sur.. 3 mi. NE Ivan. IP 332 BOPD, Runnels County: Carl Hoblitzelle 1 Lester 
5 mi. SE Cottondale, SE of oil produc- 16/64-in., 42°, GOR 1350, TP 525 psi., Lee, Sec. 22, A-1293, H&GN, 3 miles 
tion. IP 64,400 M.c.f. of gas per day, conglomerate perforations 4,128-34 ft. SE Morton. IP 3,970 M.c.f. gas, Odom 
conglomerate perforations 5,164-84 ft. ID 4,676 ft limestone 4,770-74 ft. TD 4,782 ft. 
rD 6,040 ft Haskell County: Stamford Royalties | Hend- Tom Green County: British-American Oil 
The Texas Co. 1 Thurman Womack, S. G rick estate, A. Rodriquez Sur., Subd., g, Producing Co. 1 Cargile, 15-S-H&TC, 17 
Evitts Sur., A-226, 2 mi. NW _ Boons- 18 miles E Stamford. IP 264 BOPD, miles NE Mertzon. IP 484 BOPD, 22/64- 
ville. IP 4,165 M.c.f. gas per day, 28/64- %-in., 38°, GOR 500, TP 295 psi., pay in., 41°, GOR 196, TP 150 psi., Wolf 
in., CP 1,095 psi., conglomerate perfora- 1,583-98 ft. TD 1,735 ft camp 5,684-94, 5,713-19 ft. TD 7,865 ft 
tions 4,878-5,554 ft. TD 5,625 ft 


Young County: Kenneth J. Rich et al |! WEST TEXAS NORTH TEXAS 


M. K. Graham estate, Blk. 6, Sec. 2907 ; . . 
TE&L Sur. 15 mi. W Graham. IP 372 Cochran County: Sun Oil Co. | Cynthia Ma- Clay County: General American Oil Co. | 


BOPD, 30/64-in., 41°, GOR 730, TP 410 lone estate, Sec. 321, Blk. 1-A, H&TC Brixey, Bik. 3, Halsell Subd. 1, 9 miles 
psi., top Marble Falls conglomerate 4,206 Sur., 10 mi. NW Robert Lee IP 130 SW Henrietta OWwwoO, previously com- 
ft. TD 4.211 ft BOPD, \%-in., 49°, GOR 1573, TP 1100 pleted in Caddo. Old TD 5,972 ft., perf 
, psi., Pennsylvanian 5,582-96 ft. TD 7,005 Ellenburger 5,954-61 ft., IPP 154 BOPD, 
ft 40°, GOR 350. TD 5,972 ft 
WEST CENTRAL TEXAS Reagan County: Virgil C. Moore 1 Lowery Wise County: Christie, Mitchell & Mitchell 
Brown County: H. A. Birdwell & Son Drill- & Smith, Sec. 12, HE&WT Sur., 5 mi 1 Smith, Sec. 1, Falls CSL, A-293, 2 miles 
ing Co. 3 Ella Muery, H. F. Adams N Big Lake. IPP 97 BOPD, 35°, GOR SW Park Springs. OWWO. IP 5,900 
Sur. 10, 5 mi. NW Bangs. IP 45 BOPD, 350, Grayburg 2,668-74 ft. TD 2,744 ft M.c.f. gas, plus 29 bbl. distillate, Atoka 
24/64-in., 43°, GOR 800, TP 40 psi., conglomerate 5,728-32, 5,758-74 ft. TD 
pay 1,221 ft. TD 1,265 ft Coke County: Plymouth Oil Co. 1 Tidwell, 5,900 ft 
Coleman County: T. G. Shaw 1 Patsy Mor Thomas Shell Sur. 96542, 5 miles SE UTAH 
ris, Sec. 67, Blk. 2, GH&H Sur., 7 mi. Robert Lee. IP 173 BOPD in., 42°, 
NW Coleman. IP 1,330 M.c.f. gas per GOR 583, TP 550 psi., Ellenburger perfs Uintah County: El Paso Natural Gas Co 
day, 700 psi., Morris sand 2,656-66 ft 6,120-50 ft. TD 6,666 ft Unit, NI NE SE 15-10s-23e. IP 971 
7 Ewell Mc M.c.f. of gas per day, Mesaverde dis 
Mona covery, new field. TD 7,418 ft. Mesa 
verde 


rD 3,303 ft Crane County: L. H. Armer 

Jones County: Dugger & Herring 2-C Her- Knight, 10-17-PSL, 11 miles SE 

ring, DeWitt CSL Sur., 8 mi. N Merkel hans. New pay. IP 120 BOPD, open 2-in., 

Recompleted as discovery IP 103.7 36°, GOR 1200, Clear Fork 4,410-26 ft 
BOPD, 16/64-in., 43°, GOR 875, TP ID 4,449 ft 

125 psi., pay 4,642-60 ft. TD 5,230 ft., M. Evans 1-6 University, 6-31-University Crook County: True Oil Co. B-6 Burrows 

PB 4,780 ft Lands, 12 miles NW Crane. IPP 140 C NE NW 8-49n-68w. IPF 28 BOPH 

Fletcher Oil & Gas Drilling Corp. 2 Luna, BOPD, 36°, GOR 200, Pennsylvanian in choke, Minnelusa-Pennsylvanian dis 

Sec. 58, Blk. 18, T&P Sur., 9 mi. SW 8,212-42 ft. TD 11,800 ft covery, new pay. TD 8,081 ft. Minnelusa 


WYOMING 








D&S core barrels are 


Faster, Better, § More Economical 





Field-proved time and 
and tested, D &S longer core runs 
core barrels meet WRITE OR CALL 
and surpass all oil field TODAY' One of our 
requirements. Quick core recov : sales engineers will call on 
eries, and faster penetration you and explain our custom- 
mean more overall rig services and equipment 
savings. D & S core Herein lie the 
barrels give realD &S 
connection advan- 














“Would you guys like your potatoes smashed tonight?” DIAMOND DRILLING EQUIPMENT 
6210 WORTH CENTRAL EXPRESSWAY | DALLAS, TEXAS 
OFFICES IW ALL PRINCIPAL OFF AREAS 
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ram: NE AS 


R. ELMO 
THOMPSON 


McCLINTOCK 


Here are some of 
the reasons why 
oil men call us 
‘*Bankers’’ and 
bankers call us 
“Oil Men”: years 
of practical experi- 
ence in all types of 
oil loans; service 
that includes Trust 
Dept. counsel. Re- 
member, it pays to 


+ 
; 
* 


RUSSELL HUNT W. W. MICHAELS 


BILL R. H. 
KENDALL GWINNER 


A rirst NATIONAL 
BANK & TRUST CO. 


MEMBER FEDERAL DEPOSIT INSURANCE COPPORATION 


SINCE 1895 





HUTCHISON MANUFACTURING CO. 


6609 AVENUE U, HOUSTON 11, TEXAS 





ALSO 
REMOVES 
SHALE 


ALWAYS IN OPERATION 
WHEN PUMPS ARE RUNNING 
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9 VIP living 


for Important Corporations ! 
AN EXECUTIVE SUITE 
AT THE BARCLAY 
It’s a real convenience and an inexpensive 
luxury to know that you'll always have 
assured accommodations, no matter how 
crowded New York may be at the time! 


An “Executive Suite” offers these advantages: 
For entertaining of your top customers 
d For your key executives and other personnel 
For “away-from-the-office” conferences « For private, 
special luncheons « 24-hour telephone message service 
Guaranteed accommodations at a low, year ’round rental. 


This especially-decorated living room—designed for executives 
—has a serving pantry, individual control air-conditioner and TV 


Here is a large, air-conditioned twin bedroom 


The Barclay is situated just off Park Avenue in the heart 
of Manhattan’s vast mid-town business district. Its 
atmosphere of distinguished elegance has long made it a 
favorite of top business executives and social leaders. 
The new King’s Inn, the Gold Room and Room Service 
provide unusually fine food throughout the day and night. 


Send for brochure and rates 
Address Tom Kane, General Manager 


ae 


‘ 


111 East 48th Street NEW YORK 17, 


\~- =. 


{ 


A Realty Hotel * Harry M. ANHOLT, President 
Under same direction: The Biltmore * Park Lane 








Two-time Middle East loser .. . 


_..B.P.'s Gass Likes 


HI early 1957 have 

been a difficult period in which 
we have experienced a reduction in our 
trade, and the growth of consumption 
in the European area has, for the pres- 
ent, slowed down.” 


months of 


These words, which could easily be 
regarded as just a bit of an understate- 
ment, came last week from the man 
who took over the helm of his com- 
pany during what was probably the 
greatest crisis to face it 

British Petroleum Co., Ltd., 
probably as hard hit by the closing of 
the Suez Canal as any oil company 
in the world—perhaps the hardest hit 
of all of them. The man who made 
the comment Neville Archibald 
new chairman of B.P. 


second 


was 


was 
Gass, the 


In almost the same breath in which 
he described B.P.’s “difficult period,’ 
Gass looked to the future and added, 
“But the basic facts of the world’s 
growing energy requirements and the 
increasing contribution to be made by 
oil remain unchanged and we can look 
forward to an expanding business, 
granted stable conditions in the Mid- 
dle East.” 

Tall, fresh -complexioned, with a 
mustache, Gass could be described as 
“typically English” in appearance. Gen- 
ial in manner, he is known throughout 
B.P.’s organization both in England 
and abroad for his ability to recall 
faces. He has visited the 
group companies of the B.P. organiza- 
tion so often that he’s a familiar fig- 
ure throughout a good part of the 
world 

Gass became chairman of B.P. only 
9 months after he was named deputy 
chairman. He stepped into the head 
after ill health forced the pre- 

retirement of B. R. Jackson 
than a year after the 
Lord Strathalmond, 
chairman of the company 


names and 


office 
mature 
latter suc- 

longtime 
Jackson died 
a little more than a month ago 

When the new chairman stepped into 
the top spot with B.P., he faced a prob 
lem 
his 38 
troubled 


less 


ceeded 


that he has faced many times in 
years with the company—a 

Middle East The Middle 
East is his company’s prime source of 
crude and Gass is well experienced in 
the pitfalls that go with depending on 
this area for oil. 

Gass explained the gravity of this 
problem last week to his shareholders 
when he pointed out that during the 4 
months preceding March 1, B.P 
600,000 bbl. daily from the 

iddle East. In the 4 months before 
that, the company got 950,000 bbl 


avel 


aged only 
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the Future 


NEVILLE ARCHIBALD GASS 

... expansion in Europe, Canada. 
daily, or almost 94 per cent of its 
average crude supply last year 

Born in 1893, Gass was educated at 
Tonbridge school in Kent, and at Mc- 
Gill University in Montreal. After a 
short stint in the office of European 
manager of the Canadian Pacific Rail- 
way Co., he left London for France 
and World War I service as an officer 
in the Royal Artillery. This won him 
the Military Cross and the Belgian 
Croix de Guerre. 
Early career . . . By the end of the 
railroading had charm 
for Gass and he joined Anglo-Persian 
Oil Co. (B.P.’s former corporate name) 
in 1919. He Iran 
worked there in several capacities be- 
fore becoming assistant general mana- 
ger at Abadan in 1926. He 
deputy general manager in 1930 and 4 
years later was called back to the com- 
pany’s London office. 

During his 15 years in Iran, Gass 
gained a twofold reputation. He 
known as one of the foremost sports- 
nen in Iran, playing all field sports 
and starring in tennis and squash. To 
day he confines his sporting activities to 
golf. 

During his stay in the Middle East 

and for years after he returned to 
London—he represented B.P 
portant negotiations with several go 
ernments in that 
He numbers a individuals 
in the Middle Eu- 
rope and the United States among his 


wide 


war, lost its 


Was sent to and 


became 


was 


in n- 


area of the world 


great many 


East as well as in 


circle of business contacts and 


friends. 


Personals 


Iranian crisis . . . It was this wide ex- 
perience that enabled Gass to lend his 
talents to his company in the 
ery period after the Iranian nationali- 


recov- 
zation. This crisis was easily the great- 
est ever faced by the company because 
it jost its primary sphere of operation 
swoop By the time the 


years 


in one fell 
nationalization period ended 3 
later, B.P beating its way 
back to its former spot in the world’s 
Iran. 


essential 


was already 


oil picture, independently of 
Gass’ ability to master the 
facts of complex problems and new 
problems and to do it quickly served 
his company well in this period. His 
abilities governmental attention 
He was made a Commander of the 
Order of the British Empire (C.B.E.) 
Honors 


drew 


in the Queen’s Coronation 
List of 1953 

Today, catapulted into the top po- 
sition in his company, Gass leads B.P 
into a new period of expansion follow- 
ing the Suez crisis. The future points 
to a large-scale expansion program for 
the company in Europe, widespread 
exploration for more sources of crude 
in a large part of the Eastern Hemi- 
sphere, and British Petroleum’s entry 
into Canada as an integrated oil com- 


pany 


Sol Meltzer, exploration geologist in 
Calgary for Canada-Cities Service Pe- 
troleum Corp., has been appointed dis- 
trict exploration geologist for western 
Alberta and British Columbia district 
Donald G. Wright, Calgary geologist, 
has been named exploration geologist 
in the eastern Alberta, Saskatchewan, 
and Manitoba district. Bernard J. Kelly, 
also with the company in 
Calgary, has been named district de- 
velopment geologist. Meltzer has been 
with Cities Service since 1950. Wright 
joined the company in 1950, and Kelly 
in 1952 


geologist 


S. K. Van Steenbergh has been pro- 
moted by Sinclair Oil & Gas Co. from 
Houston division geophysicist to ex- 
ploration superintendent in Houston 
Van Steenbergh has been with Sinclair 
since 1942. He had been division geo- 
physicist since 1954. D. D. Goddard, 
senior geophysicist in Houston 
1955, will succeed Van Steenbergh as 
God- 


since 


Houston division 
dard joined the company in 1954. 


geophysicist. 


Walter M. Lenamon, petroleum en- 
gineer with Magnolia Petroleum Co 
in Vanderbilt, Tex., has been promoted 
to district petroleum engineer and 
transferred to Pampa, Tex. 
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New Panhandle Chapter of A.A.O.D.C. Elects First Officers 


Heading up the first slate of officers for newly-formed Panhandle chapter of the American 


Association of Oilwell Drilling Contractors is E. E. 


Simmons, Cree Drilling Co., Pampa, 


Tex., chapter chairman, right. Other officers in picture, left to right, are Max E. Banks, 
Baker & Taylor, Amarillo, Tex., chapter vice chairman; D. E. Holt, Holt Brothers Drilling 


Co., Pampa, vice chairman; Jack H. 
president of national association; F. N. 
chairman; and Simmons. A fourth vice 
Inc., Liberal, Kans., wasn't present. 


William Klinger, western division 
manager for Frontier Refining Co., 
Denver, has been promoted to special 
products manager. Noel Fletcher suc- 
ceeds Klinger as western division man- 


ager. 


David H. Scott, formerly superin- 
tendent of exploration for Caltex, Ltd., 
in Australia, has joined Signal Oil & 
Gas Co. as chief geologist. Harry A. 
Godde has been appointed manager of 
Signal’s offshore exploration depart- 
ment. 


Norman T. Robey, assistant manage 
of the Casper, Wyo., refinery of Stand- 
ard Oil Co. (Ind.), has been trans- 
ferred to Whiting, Ind., as assistant 
refinery manager. Del Vebo, formerly 
in Whiting, has transferred to Casper 
to replace Robey. 


C. S. MacGregor, manager of the 
utilities department at Shell Oil Co.'s 
Houston refinery, has been transferred 
to the company’s Anacortes, Wash., re- 
finery as assistant chief engineer-field 
E. J. Newton, assistant chief engineer 
in Houston, will MacGregor 
as ultilities-department manager. W. G. 
Eddieman, senior project engineer at 
Shell's Wood River, Ill, refinery, has 
moved up to assistant chief 
at the Houston refinery replacing New- 
ton. MacGregor has been with Shell 
1945. Newton joined the com- 
1933 in Houston and Eddle- 
1946 at Wood River 


succeed 


engineer 


since 
pany in 
man in 
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Abernathy, Big Chief Drilling Co., Oklahoma City, 
Hills, Hills 
chairman, C. N. 


& Hills Drilling Co.. Pampa, vice 
Dunnam of Midwestern Drillers, 


M. W. Sanderfer, tool pusher for 
Henderson Drilling Corp. since 1947, 
has been promoted to drilling superin- 
tendent. 


J. H. Goatley, Shell Oil Co. reservoir 
engineer in Houston, has been trans- 
ferred to Kilgore, Tex., as exploitation 
engineer 


John E. Swearingen, executive vice 
president of Standard Oil Co. (Ind.), 
has been named a director of American 
National Bank & Trust Co. of Chicago. 
He succeeds Frank O. Prior, Indiana 
Standard president, on the American 
National board. 


Richard R. Newton has joined First 
National City Bank of New York’s 
petroleum department as _ petroleum 
engineer. Newton was formerly a pe- 
troleum engineer with Smith Newton 
Oil Co. and with Continental Oil Co. 


Dale Godfrey has been promoted to 
chief process engineer at the Ponca 
City, Okla., refinery of Cities Service 
Oil Co. He will also remain chief re- 
finery chemist. O. A. Pipkin, foreman 
of the Rexformer unit at Ponca City, 
has been named head of the cracking 
department. M. V. Stuewe, cat cracker 
foreman, will succeed Pipkin at the 
Rexformer. K. G. Venzke, formerly in 
process engineering, has been appointed 
fluid catalytic cracking unit foreman, 
and Everett S. Beran has been appointed 
senior process engineer. 


Personals 


Riley V. Carlton has been transferred 
by Pan American Petroleum Corp. 
from Lubbock, Tex., to Fort Worth as 
petroleum engineer. 


C. D. Gard, chief process engineer 
with Union Oil Co. in Los Angeles, 
will retire June 1. Gard has been with 
Union since 1921. 


Charles W. Sternberg, consulting ge- 
ologist, has opened offices in Marble- 
head, Mass., after completing an as- 
signment through United Nations Tech- 
nical Assistance as a petroleum explo- 
ration advisor to the Israeli Govern- 
ment. 


W. H. Paulman, acting chief engi- 
neer of Shell Chemical Corp.’s Den- 
ver plant and formerly assistant chief 
engineer, has been named chief engi- 
neer. Paulman has been with Shell 
since 1946. 


Orville S. Carpenter, president of 
Texas Eastern Transmission Corp., has 
been elected a director of the Ameri- 
can Gas Association. He succeeds 
George T. Naff, vice chairman of Tex- 
as Eastern Transmission, who has re- 
signed from the A.G.A. board. 


G. K. Marple has been named me- 
chanical superintendent at Atlantic Re- 
fining Co.’s Philadelphia refinery. He 
was formerly assistant superintendent 
of the mechanical department. Marple 
succeeds W. O. Hoffman, who was 
recently appointed general superintend- 
ent of the services division. 


Joseph S. Bow- 
man, vice presi- 
dent of Colorado 
Oil & Gas Corp., 
Denver, has been 
elected e x ecutive 
vice president. 
Bowman has been 
with Colorado Oil 
& Gas since 1954. 

He was formerly coordinator of oil ac- 
tivities for Lambert & Co., New York 
investment banking firm, and assist- 
ant to the president of Union Sulphur 
& Oil Corp. before that time. 


S. Z. Natcher, president of Iran Cali- 
fornia Oil Co., Standard Oil Co. of 
California subsidiary, has been ap- 
pointed manager of public relations for 
the parent company. Natcher was as- 
sistant manager of the public-relations 
department at one time. He succeeds 
G. Stewart Brown, who died recently. 
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Personals 


L. F. McCollum, 
president of Con- 
tinental Oil Co., 
has been elected 
for another 10- 
year term as pres- 
ident by Conoco 
stockholders. He 
became president 
of the company in 

1947 under a 10-year contract. Mc- 
Collum began his career in the oil in- 
dustry with Standard Oil Co. (N. J.) 
and its affiliates. He division 
geologist of Humble Oil & Refining 
Co. before transferring to Carter Oil 
Co. as exploration manager in 1934. 
He was later vice president and then 
president of Carter. He was coordina- 
tor of all Jersey Standard production 
activities when he accepted the presi- 
Conoco. 


rose to 


dency of 


Edward G. Casteel has joined Creole 
Petroleum Corp. as mechanical engineer 
in the pipeline department at Tia Juana, 
Venezuela. Casteel is a recent graduate 
of the University of Oklahoma 


C. R. C. Wijckerheld Bisdom has 
been nominated as a director of Royal 
Dutch Petroleum Co. to succeed J. 
Klopper, who has resigned. The new 
director will be elected at a May 29 
meeting of Royal Dutch shareholders. 
Wijckerheld Bisdom is a member of 
the firm of DeBrauw, Wijckerheld 
Bisdom & Ter Kuile, counsels 
for Royal Dutch 


legal 


D. P. Stevenson, head of the chemi- 
cal physics department at Shell De- 
velopment Co.’s Emeryville, Calif., re- 
search center, has been promoted to 
associate director of research there. He 
succeeds M. W. Tamele, who was re- 
cently assigned to Shell Laboratories in 
Amsterdam. J. W. Otvos, assistant head 
of the chemical physics department, 
will replace Stevenson as department 


head 


Ben C. Adams, SJr., vice president 
and general manager of Service 
Co., Kansas City, and Jerry T. Duggan, 
vice and general counsel, 
have been elected directors of the com- 
pany. Adams was vice president of the 
gas-supply department of Texas 
Transmission Corp., and vice president 
in charge of operations for its sub- 
sidiary, Texas Gas Exploration Corp., 
before joining Gas Service Co. in 1955 
Duggan joined the company in 1950 
as general counsel. He was elected a 
vice president last year. 


Gas 


pr esident 


Gas 
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Robert A. Sanford has been ap- 
pointed assistant director of the re- 
search division of Sinclair Research 
Laboratories, Inc. 


Campbell M. Carothers, Humble Oil 

& Refining Co. assistant area petrole- 
um engineer in Los Angeles, has been 
named assistant division petroleum en- 
gineer in New Orleans. 
Joe E. Davis has been elected vice 
president and a director of Hondo Pe- 
troleum Corp. Davis was formerly vice 
president and division manager for 
Firestone Tire & Rubber Co 

William A. Green, executive vice 
president of MidSouth Gas Co., Little 
Rock, Ark., will retire June 1. Green 
has been with MidSouth and its pre- 
decessor companies since 1921. He will 
remain with the company as a con- 
sultant. 


F. O. Koontz has been elected presi- 
dent and chief executive officer of 
Quaker State Oil Refining Corp 
Koontz succeeds Guy B. Hunter, who 
has been appointed chairman of the 
board. As chairman, Hunter replaces 
W. R. Reitz, who remains a director. 


F. T. Elliott, superintendent of Con- 
tinental Oil Co.’s Abilene, Tex., pro- 
duction district, has been transferred 
to Hobbs, N. M., as district 
tendent. Elliott will be succeeded at 
Abilene by William A. Mead, assistant 


pr oduction superintendent 


supe! in- 


Walter I. Weed, Jr., operating assist- 
ant in Tidewater Oil Co.'s western oil 
purchase and exchange depart- 
ment, San Francisco, has been pro- 
moted to supervisor of the 
department. Weed has been with Tide- 
1952 


assistant 


water since 

Grafton L. Jeter has been promoted 
by Magnolia Pipe Line Co. from as- 
sistant chief dispatcher to chief dis- 
patcher, succeeding the late R. I 
Council. Jeter joined the company in 
1931 as operator-gager at the Simsboro 
pump near Teague, Tex. He 
was transferred to Dallas as dispatcher 
in 1936 and was named assistant chief 
dispatcher in 1951. 


Station 


Seven staff engineers have been given 
assignments at Tidewater Oil ¢ o.’s new 
Delaware City, Del., refinery. They in- 
clude: William E. Baston, reforming 
and extraction; William H. Graf, crude 
area; Charles 8. Joanedis, desulfurizing 
and hydrogen; Charles McCloud, cok- 
ing area; Frank J. Menton, alkylation- 
polymerization; Robert E. O'Sullivan, 
utilities and sulfur recovery: and Jo- 
seph H. Schramm, cracking area. 


Alex W. Head, Houston independ- 
ent, has been elected a director of Gulf 
Coast Leaseholds, Inc. 


H. H. Loomis, geologist with Gar- 
field & Pasternak in Denver, has re- 
signed to open consulting offices there 


S. M. Boyer, geologist with Gulf 
Oil Corp. in Evansville, Ind., has joined 
Illinois Oil Co. in Lawrenceville, III. 


J. S. (Cy) Young, administrative as- 
sistant in Amerada Petroleum Corp.'s 
production department, Tulsa, will re- 
tire June | Young has been with 
Amerada since 1924. 


Charles E, Forrester, production en- 
gineer with Cities Service Oil Co. in 
Lafayette, La., has been promoted to 
marine 


Houston 


engineer and transferred to 


Allen F. Agnew has been appointed 
state geologist and director of the South 
Dakota Geological Survey He 
ceeds E. P. Rothrock, 


signed 


suc- 


who has re- 


John F. Greene, Jr., has been named 
a vice president of California Crude 
Sales Co. in charge of foreign crude-oi! 
sales. Greene was supervisor of opera- 
tions for The California Co.’s supply 
and distribution division before Cali- 
fornia Crude Sales was formed in 1955 


E. H. Counts, 
Sinclair Oil & Gas 
Co.'s superintend- 
ent of operations 
in the gas and gas 
products depart- 
ment, Tulsa, has 
been promoted to 
staff general 
superintendent of 
the department 
He succeeds the late J. L. Gallagher 
A graduate of Oklahoma A.&M. Col 
Counts been with Sinclair 
since 1933. He named superin- 
tendent of gas products plants opera 


tions in 1953 


. H. COUNTS 


lege, has 


was 


M. L. Barlow, California State De- 
partment of Education; J. K. Kellogg, 
K. L. Kellogg & Sons; F. T. Lloyd, 
Richfield Oil Corp.; E. A. Plunkett, 
National Supply Co.; Charles T. Reich- 
ert, National Supply Co.; and the late 
Ray Zell, Union Oil Co., 
tions for service at the American Petro- 
leum Institute’s Division of Production 
Pacific Coast district meeting last week. 
D. L. Connelly, Warren Petroleum 
Corp., and A.P.I. vice president for 
production, presented the awards, which 
recognize outstanding service to the 
A.P.I. and to the industry 


received cita- 
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A.P.|. Rocky Mountain Production Officers Elected 


New 
1957-58 are, left to 


officers serving the Rocky 
right, J. J. 


Mountain district of the 
Oldham, R. 


A.P.1. 
Manning Co., Casper, 


Production Division in 
vice chairman for 


Wyoming: Claude E. Peavy, Britalta Petroleums, Ltd., Calgary. vice chairman for Canada; 
Wayne E. Glenn, Continental Oil Co., Denver, retiring district chairman, who has been elected 


chairman of the district advisory 
chairman for Nebraska; George Goodin, 
district; and Warren L. Taylor, El 
chairman of Utah. 
chairman for North Dakota; O. L. 


Paso 


committee; 
Petroleum 
Natural Gas Co., 
Not pictured were Hugh Palmer, Cardinal 
Odale, Shell Oil Co., Denver, vice chairman for Colorado; 


4. Lindstrom, Ohio Oil Co., Sidney, vice 
Information, Casper, chairman of the 
Salt Lake City, reelected vice 
Drilling Co., Bismarck, vice 


Auby Rowe, Jr... McAlester Fuel Co., Billings, vice chairman for Montana; and Ernie Howell, 
Northern Mud Co.. Billings, district secretary-treasurer. 


district 


Texas Co. in 


formerly 
with The 
has joined Consolidated 
( orp 


J. B. 


eum 


Ladd, 
engineer 
Craig, Colo 
Rimrock Oil 


and manager of operations with head- 


petro- 


as vice president 


t 


guarters in Denver 


Lysle R. Kirk has been promoted to 
chief geologist for Ohio Fuel Gas Co.. 
Columbus, Ohio. Kirk succeeds K. C. 
Cottingham, who has retired. Kirk was 
recently elected chairman of the Ameri- 
Petroleum Institute’s Division of 
Production, district. He has 
with Gas 


can 
eastern 
Ohio Co. since 


been Fuel 


1936 


VY. K. Leonard has been named man- 
of Shell Oil Co.'s pipeline depart- 
ment with headquarters in New York 
He was formerly general superintend- 
ent of products pipelines in Indianap- 
Leonard Disch- 
inger, manager of pipelines since 1954, 
who will retire June 30. Dischinger has 
been with Shell 1926. Leonard 
joined the company in 1939 and has 


succeeds H. E. 


O.1s 


since 


been general superintendent of prod- 
ucts pipelines since 1954. J. F. John- 
son, Jr., northern division pipeline su- 
perintendent, has been named to suc- 
ceed Leonard. Johnson joined Shell in 
1936. 

20, 
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Charles A. Floto, vice president and 
general manager of Benedum-Trees Oil 
Co., has been elected a director of 
Plymouth Oil Co. He succeeds the late 
A. B. Dally, Jr., on the Plymouth board. 


DEATHS 


Personals 


George W. Garman has joined Sohio 
Petroleum Co.'s exploration department 
at Midland, Tex. 


Willard Blevins, Sullivan, Ind., geol- 
ogist, has joined Hoagland Drilling Co. 
in Robinson, Ill. 


S. A. Womack has been named head 
of the new Lafayette, La., office of 
American Louisiana Pipeline Co. 
Frank W. Harrison has been appointed 
district geologist there. 


Jack H. Heathman and H. D. Shreve 
have formed Heathman Oil Co. in 
Wichita. They were formerly associat- 
ed with A. A. Seeligson, Jr., in Heath- 


man-Seeligson Drilling Co. 


Fred A. Jennings, plant foreman 
with Natural Gas Pipeline Co. of 
America, has been named storage fore- 
man for Natural Gas Storage Co. of 
Illinois and has transferred to Mat- 
toon, Ill., from Gray, Okla. 


Fred S. Schwend, vice president and 
general manager of Warren Petroleum 
Corp.'s L.P.G. division, has been ap- 
pointed president in charge of 
four of the company’s service depart- 
ments and three of its affiliated com- 
panies, including two distribution com- 
panies and Okan Pipeline Co. Schwend 
has been a vice president of Warren 
since 1956 and has been manager of 
the L.P.G. division since 1954. 


vice 





Dr. Byron Blackburn Boatright, 57 
vice president and general manager of 
Houston Natural Gas Production Co., 
died recently at his home in Houston 
Boatright had a industry 
career which included work as an en- 
gineer with the U. S. Bureau of Mines 
and the old Marland Oil Co. For sev- 
eral years he was head of the petro- 
leum engineering department at Colo- 
rado School of Mines. He was later 
vice president and chief engineer of 
Republic Natural Gas Co. and then 
vice president and director of Conroe 
Drilling Co. joining Houston 
Natural Gas in 


varied oil 


before 
953 


James W. Keys, 84, retired inde- 
pendent oil operator, died recently at 


his home in Albany, Tex. 


Henry B. Welp, 72, retired drilling 
contractor and Tulsa independent, died 
May 14 in Guthrie, Okla. 


Merton Morris Waite, 80, Dewey, 
Okla., drilling contractor and _ inde- 
pendent producer, died May 14 in 
Bartlesville, Okla. A pioneer oil man, 
Waite was active in early Kansas oil 
discoveries and settled in Oklahoma just 
before statehood. 


Joseph B. Wood, 78, chairman of 
the board of Technical Oil Tool Corp., 
Los Angeles, died recently. Wood was 
a pioneer in the development of Tech- 
nical Oil Tool’s drift indicator. He had 
been president of the company until 
1953 and chairman since that time. 


Fred A. Eshbaugh, 72, retired traf- 
fic manager of Phillips Petroleum Co.’s 
Okmulgee, Okla., refinery, died May 
12 in Tulsa. 


William Hatton Clark, 87, retired 
drilling superintendent for Colorado 
Oil Co. in Olinda, Calif., died recently 
in Los Angeles. He retired in 1927. 
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CURRENT STATISTICS 


Latest Figures. . 


John C. Casper, Economics Editor 


. Industry Trends 


A QUICK LOOK AT THE HIGHLIGHTS 


LATEST 
WEEK 
7,422,425 

262,870,000 
1,053 
8,050,000 
197,402,000 

21,907,000 

82,260,000 

38,745,000 

340,314,000 
1,285,600 


Production 

Crude stocks 
Completions 
Refinery runs 
Gasoline stocks 
Kerosine stocks 
Distillate stocks 
Residual stocks 
Four-product stocks 
Total imports 





TOTAL DEMAND-ALL OILS 


Millions of borrels daily 


4 week moving average 
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It's the Season of the Y 
For Changes in Product Prices 

RODUCT markets are shifting under the influence of 

seasonal changes in demand, improvement in product 
quality, transportation costs, and inventory positions 

Esso Standard Oil Co. announced its summer-fill 
program for light heating oils on May 9. The program 
calls for a discount of 0.5 cent a gallon for kerosine 
and No. 2 fuel for barge, tank-car, and wholesale de- 
liveries. Esso also heavy fuel 10 cents a barrel on 
May 15. 

Atlantic Refining Co. had reduced distillate 
the Philadelphia area by 0.4 cent a gallon on May 
A further discount of 0.1 cent a gallon brings the price 
in line with the half-cent reduction that is becoming 
general for the East Coast area north of Charleston : 

The normal seasonal drop in demand for light fuels 
has been a factor in the lower prices quoted for kerosine 
and No. 2. Increased demand for distillates at Gulf Coast 
ports during the winter months was due in part to ship- 


cul 


pr ices in 


ments to Europe during the Suez crisis. The decrease in 
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DOWN 


DOWN 


Change from 

YEAR AGO 
UP 382,839 
DOWN = 12,556,000 
DOWN 69 
UP 139,000 
UP 9,694,000 
UP 2,575,000 
UP 17,315,000 
UP 5,626,000 
UP 35,210,000 
DOWN 143,300 


Change from 

WEEK AGO 
100,150 
3,185,000 
137 
417,000 
930,000 
742,000 
3,141,000 
1,174,000 
4,127,000 
235,100 


UP 





liftings for Europe came at about the same time that 
spring weather cut sales of distillates for home heating in 
this country. This combination produced a steeper-than- 
normal drop in distillate demand. Sharp changes in 
demand, even if predictable, tend to produce changes 
in product prices. 

Lower tanker rates have reduced the spread between 
costs in New York Harbor and at shipping points on the 
Gulf Coast. Spot tanker rates for shipments of clean 
products from the Gulf Coast to the East Coast climbed 
to 225 per cent above the USMC base rate by the middle 
of last December. This represented a transportation cost 
of $9.26 a long ton for light products or a little less than 
3 cents a gallon for No. 2 fuel. Current spot rates for 
clean tankers average about 20 per cent under the USMC 
base rate or about 0.72 cent a gallon for No. 2 fuel 

Even though only a minor portion of the total Gulf- 
East Coast movement of product is in spot-rate tankers, 
changes in spot rates produce changes in the spread be- 
tween Gulf Coast prices and postings on the East Coast. 

The inventory level for a particular product is a big 
factor in determining the spot price of that product. And, 
since Gulf Coast products can move either inland or to 
the Gulf Coast, heavy inventories in One area may pul 
pressure On prices in many areas 

The stock total for the four major products is up 
35,210,000 bbl. from this time last year with 
reported for all products. Almost half of the increase is 
in distillate stocks, but part of the gain is due to the fact 
that inventories were low last year, following a late cold 
spring. Gasoline is up 9,694,000 from last year, and 
the total for May 11 last year was up 16,674,000 bbl. 
over the year before. Some refiners have been pressed 
for storage space. The resulting distress sales have pushed 
gasoline prices down. 

Mid-Continent refiners have raised the octane quality 
of gasolines moving through the Great Lakes Pipe Line. 
Premium is up two octane numbers and regular up one. 
Premium gasoline, testing 98 octane, started in the line 
on May l. 

Prices for premium and regular will be raised as soon 
as the new material is available at most of the pipeline 
terminals. 


increases 
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WEEK ENDED MAY 11, 1957 


—Wildcat completions and discoveries————— 

-~ Cumulative total, 1957 
1956 Oil Dist. Gas Dry Total Oil Dist. Gas Dry Total 
37 0 0 0 0 0 16 17 
225 0 0 1 7 0 46 55 
765 3 0 0 22 0 164 188 
71,251 334 415 0 2 12 13 0 204 223 
86,988 833 1,250 0 0 2 11 0 193 205 
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30,279 489 ( 0 0 0 87 103 
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WEEKLY WELL COMPLETIONS .. . 
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4.P.l. REFINERY REPORT, MAY 10, 1957 
(Thousands of barrels) 
— Bureau of Mines, May 1956———— 
District g n pase Kero Dist Resid Stockst—— Daily ——Daily average production——\ 
average production Kero. Dist Resid. avg.runs Gaso.* Kero. Dist. Resid. 
East Coast 21 478.3 37.9 318.4 212.4 43,451 9202 26,118 9,672 1,043 417.0 27.6 239.6 196.5 
Appalachian 
District 1 : 3.4 5 486 1,845 480 93 35.5 3 22.4 4.0 
District 2 55.4 4 18.1 3.3 763 377 602 362 106 49.7 7.2 15.0 
Ind., IL, Ky 3 03 2 175 36, 678 12,820 5,041 1,359 678.3 253 167.4 
Minn., Wis., Dak ( 4.7 3 741 3,537 386 79 36.7 . 5.8 
Okla., Kans., Mo 376.9 20 147 44 . 1,004 7,729 906 704 377.9 ; 51. 30.1 
Inland Texas 91.4 l s§ 978 268 1,725 1,740 280 199.0 
Texas Gulf Coast l 40.2 ) 492.8 2 425 601 9,181 4,653 2,019 939.9 
La. Gulf Coast 33 ) $3 2719 4,692 1,309 710 362.9 
N. La. and Ark &4 .4 l 3 320 705 1,559 79 97 30.1 
Rocky Mountain 
New Mexico Z 3 5 3.4 395 28 104 60 11.6 
Other Rocky Mtn 2 26.4 2 37.3 667 231 2,463 1,107 121.5 
California 1,241 $91.5 l 179.0 407 27,451 307 9.885 12,950 496.0 7.8 165.5 


May 10, 1957 8,050 3 7.1 1,82 l l 402 21,907 82,260 38,745 d 3,756.1 292.2 1,666.6 
May 3, 1957 7,633 3,744 29 1,752 198,332 21,165 79,119 37,571 
May I1, 1956 7,911 3,771.4 323.3 1,637 | 187.708 19.332 64,945 33,119 


*At refineries including natural blended Finished and unfinished At refineries, bulk terminals, in transit, and in pipelines. 
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CURRENT STATISTICS 


Crude-Oil and Refinery Prices at Representative U. $. and Foreign Points 


REFINED-PRODUCT PRICES 


Following quotations are for refinery prod- 
ucts in cents per gallon moving in interstate 
shipments on Wednesday each week unless 
otherwise noted. Crude-oil prices are per bar- 
rel at the wells unless otherwise listed. 


GASOLINE* 


Mid-Continent (Group 3): 
Regular (88 octane) 
Premium (96 octane) 


11.75-12.25 
13.50-14.00 


Gaelf Ceast (cargoes for coastwise 

or export movements): 
10.75-11.25 
11.00-11.50 
12.75-13.25 
13.00-13.50 


Regular (90 octane) 
Regular (92 octane) 
Premium (97 octane) 
Premium. (98 octane) 


California (rack): 


Regular (86 octane) 
Premium (93 octane) 
Premium (96 octane) 


Caribbean area (cargoes): 
Regular (87 octane) 
Premium (93 octane) 


13.1 
15.3 


16.2 


10.875 
11.75 


*Quotations are for octanes shown. Prices 
asually vary with octane ratings within the 
regular, premium, and aviation grades. 


NATURAL GASOLINE* 
Group 3: 
Grade 26-70 


Breckenridge: 

Grade 26-70 

*If 26-70 natural is considered as 100 per 
cent, prices for lower-vapor-pressure grades 
imcrease 2.5 per cent for each unit drop in 
Reid vapor pressure down to and including 
16-Ib. Prices for grades below 16-lb. may 
vary slightly by areas or plants 


KEROSINE AND DISTILLATE 


Mid-Continent (Group 3): 


Kerosine 42-44 
Diesel oil (58 d.i. and above) 
Distillate No. 1 
Distillate No. 2 


Golf Coast (cargoes): 


Kerosine 41-43 
Distillate No. 2 9 


10.00-10.375 
9.625-9.875 
9.625-9.875 
9.00-9.375 


0.25-10.75 


75-10.25 


New York Harbor (barges): 

* Kerosine 41-43 11.75 
* Distillate No. 2 11.15 
* Diesel fuel, 48-52 d.i 11.45 
Caribbean area (cargoes): 


* Distillate No. 2 75-10.00 


WAX (LB.) 


Oklahoma (Group 3): 
132-135 A.m.p. (semi-refined) 
in tank cars 
New York (export): 


126-130 A.m.p. crude scale (solid 
in bags or barrels 
% Denotes change from previous week. 
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RESIDUAL FUEL (BBL.) 


Mid-Continent (Group 3): 
Residual fuel (max 1% S) 
Gulf Coast (cargoes): 
Bunker C fuel 
New York Harbor (barges): 
* Bunker C fuel $3.10-3.20 
Caribbean (cargoes): 
Bunker C 
California (rack): 
Bunker C fuel, Los Angeles 


LUBRICATING O15 


Mid-Continent (Group 3): 
150-160 bright stock, solvent re- 
fined, 0-10 p.p., 95 v.i. 
200 vis. neutral oil, solvent re 
fined, 0-10 p.p., 95 v.i. 
Pennsylvania Grade: 
145-155 vis. at 210, bright stock 
8 color, 25 p.t. 
200 vis. neutral (180 at 100°), 
25 p.t. 


ae oeie) elite die 2) 


GRAVITY SCHEDULE 


Signal Gulf West 
il, Mid- Coast Tex. Wyo. 
Calif. Cont.* Tex.t N.M. (sour) 
$2.67 
2.71 
2.74 
2.78 
2.82 
2.85 
2.89 
2.93 
2.97 
3.01 
3.05 
3.09 
3.13 
3.17 
3.22 
3.27 
3.32 
3.38 
3.44 
3.50 
3.56 
3.61 
3.65 
3.68 


$2.25-2.35 


$2.75-3.00 


$1.89 
1.94 
1.99 
2.04 
2.09 
2.14 
2.19 
2.24 


2.29 


zz 


2.83 
2.85 


NN 
~ ~ 
- no 
NN 
ww 
co a 


26-26.9 
27-27.9 
28-28.9 
29-29.9 
30-30.9 
31-31.9 
32-32.9 
33-33.9 
34-34.9 
35-35.9 
36-36.9 
37-37.9 
38-38.9 
39-39.9 
40 and up 


~ 
a 


2.89 
2.91 
2.93 
2.95 
2.97 
2.99 
3.01 
3.03 
3.05 
3.07 
3.09 
3.11 
3.13 
3.15 
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*Includes Oklahoma, part of Kansas, 
North Dakota, West Texas (sweet) and 
North Central Texas. tLow Cold test Gulf 
Coast. tSour. 

Effective dates: California January 17, 
1957, east of California, Jenuary 3-January 
10, 1957; Pennsylvania Grade, January 16, 
1957. 

Some crudes in North Central Texas and 
West Central Texas, are on the intermediate 
schedules. 


FLAT PRICES 
Louisiana: 
Bienville (distillate) 
Ville Platte 


Texas: 
East Texas 
Conroe 
Van 
Pennsylvania Grade: 
Bradford 
Middle District 
Southwest Pennsylvania 
West Virginia 
Buckeye Grade 
Zanesville Grade 


Illinois Basin 


Canada: 
Leduc-Woodbend 
Redwater (Alta.) 


Smiley (Sask.) 
Pembina 
FOREIGN 
Venezuela: 
Cumarebo, 48°-49.9°, Tucupido 
San Joaquin, 40°-40.9°, Puerto La 
Cruz 
Oficina, 35°-35.9°, Puerto La Cruz 
Tia Juana medium, 26.5°-26.9°, 
Amuay* 
Quiriquire, 16.5°-16.9°, Caripito 
Lagunillas heavy, flat, Amuay or 
Las Piedras* 38 
Bachaquero, flat, Las Piedras* .23 


3.37 
3.05 


2.55 
2.45 


Prices for all crudes of 24° or lighter vary 
2 cents per degree change, up or down. 
crudes heavier than 24° vary 2.5 cents per 
half-degree gravity change. 

*Also available at La Salina at 3 cents per 
barrel less. 


Middle East, Persian Gulf (cargoes, 
f.o.b. lifting port): 


Arabian, 36.0°-36.9°, Ras Tanura 
Iranian, 34.0°-34.9°, Bandar Mashur 
Iranian, 34.0°-34.9°, Abadan 

Iraq, 36.0°-36.9°, Fao 

Kuwait, 31.0°-31.9°, Mina-al-Ahmadi 
Qatar, 39.0°-39.9°, Umm Said 


$1.97 
1.91 
1.86 
1.87 
1.72 


Middle East, E. Mediterranean: 
Arabian, 36.0°-36.9°, Sidon 
Iraq, 36.0°-36.9°, Tripoli, Banias 
Far East (cargoes, f.o.b. Lutong, 
Sarawak): 
Seria Light, 37°-38° 
rANKER RATES PER LONG TON 
(Latest reported spot fixtures) 
* Gulf-U.S.N.H., clean (USMC—15%) $2.42 
Gulf-U.S.N.H., dirty (USMC—27.5%) 2.07 
*® N.W.1.-U.S.N.H., dirty (USMC—35%) 1.76 


* N.W.L-Los Angeles, dirty (USMC— 
35%) 


* P.G.-U.S.N.H., dirty (USMC—20%) 
* P.G.-San Francisco (USMC—30%) 


3.87 
10.16 
11.41 
AND GAS JOURNAL 
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Technical-Engineering Textbooks 


FOR YOUR WORKING LIBRARY 


Here is your chance to make additions to your library of popular technical 
texts. These books are not published by The Oil and Gas Journal, but are 
offered to you through the Reader Service Department. Look the list over, 
pick out those that you want and send your order on the blank provided. 


“OIL PROPERTY VALUATION” 


Paul Paine $5.50 


Discusses oil properties and oil property interests 
Covers unproved lands . oil and gas reserves... 
elements in valuation valuation methods. Defi- 
nitions and explanation make this book useful. 204 


pages 


“PETROLEUM GEOLOGY” 


E. N. Tiratsoo $8.00 


A world wide survey of oil lands—with facts on their 
structural and stratigraphic history. Covers all im- 
portant principles of modern petroleum geology. 449 
pages, 122 maps and diagrams, 8 plates, 2 folders 
Technology of drilling fluids described 


“ELEMENTS OF OIL RESERVOIR ENGINEERING” 
S. J. Pirson $8.50 


Develops and coordinates the principles which govern 
the behavior of geological petroleum reservoirs. In- 
cludes the concepts of the three fundamental equa- 
tions of reservoir engineering. 441 pages 


“PETROLEUM REFINERY ENGINEERING” 
W. L. Nelson $12.00 


Gives step-by-step presentation of refining methods— 
practical details on plant operations. Some of sub- 
jects covered are: catalytic cracking, solvent treating, 
sulfur compounds, ethylene manufacture, additive 
materials, reboiling, etc., etc. 840 pages, 179 tables, 
268 illustrations. 3rd Edition 


“HOW OIL IS FOUND” 


Ver Wiebe $8.50 


lease operators, 

Includes seep- 
De- 
312 


Suited to needs of oil operators, 
drilling contractors, tax consultants. 
ages, oil rocks, structure, oil accumulation. 
scribes oil finding techniques fully. 247 pages, 
illustrations. 


“PRACTICAL OIL GEOLOGY” 


Hager $8.00 


New 6th edition. A clear, concise, practical book cov- 
ering the fundamentals of geology—methods for 
searching untested areas, selection of sites, appli- 
cation of geology in drilling. This edition carries a 
section of Veatch’s Rule. 589 pages, 227 illustrations, 
78 tables 


“STRUCTURAL GEOLOGY OF NORTH AMERICA” 
A. J. Eardley $12.50 


Detailed description of the structural evolution of the 
North American continent. Double-column pages, 
11%” x 8%”, permit large drawings. Some 750 illus- 
trations and 16 paleotectonic maps in full colors. 
620 pages. 
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“FIELD GEOLOGY” 
Frederic H. Lahee (5th edition) $9.50 


A complete manual for petroleum and mining engi- 
neers and geologists. Presents methods and keys A 
recognition and interpretation of land forms and 
structures. Valuable new information on air photog- 
raphy and air photogrammetry . underground 
surveying . electronic location. 883 pages, 5” x 7”, 
630 illustrations 


“NORTH AMERICAN PETROLEUM” 
Ver Wiebe $12.00 


A history of oil finding in each of the known oil and 
gas pools in the U. S. and Canada. With a detailed 
discussion of the sequence of rocks in each area, em- 
phasizing their thickness and nature. 495 pages— 
8%” x 11”, with 396 maps, graphs, diagrams, etc. 


“INTRODUCTION OF GEOPHYSICAL PROSPECTING” 
Milton B. Dobrin $8.00 


A practical treatment of the fundamentals, proce- 
dures, uses, and value of all the standard methods of 
geophysical prospecting. For each method discussed, 
the book covers basic physical principles, instru- 
mentation, field techniques, reduction and interpreta- 
tion of field data. 435 pages, 65 illustrations. 


“FUNDAMENTALS OF RESERVOIR ENGINEERING” 
John C. Calhoun, Jr. $6.00 


A discussion of the application of engineering princi- 
ples to various phases of reservoir e eering. 
Arranged in topical order are such subjects as 
Reservoir Fluids; Reservoir Rocks and Rock-Fluid 
Systems; Reservoir Principles—Gas Flow, Drainage 
and Water Influx; and Well Performance Applica- 
tions. Collected from a series which appeared in 
The Oil and Gas Journal. 417 pages, 288 diagrams 
and graphs 





Title of Book 


Total of Order 


Payment enclosed Purchase order enclosed Mail invoice 
(Make Checks payable to The Oil and Gas Journal) 


Name 
Address 


City Zone State 


Reader Service Department 
THE OlL AND GAS JOURNAL 
P.O. Box 1260 Tulsa 1, Okla. 
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CLASSIFIED 


—ADVERTISIN G_ 








UNDISPLAYED CLASSIFIED 26c a word one 
issue. 10% Discount three or more consecu- 
tive issues. $5.00 minimum charge. Blind Box 
im our care nine words. Payable in Advance 


DISPLAY CLASSIFIED 
$18.00 a column inch one issue 
10% Discount three or more consecutive 
issues 


Address Classified Advertising Mate- 
rial: The Oil and Gas Journal, P. O. 
Box 1260, Tulsa 1, Okla 











ROYALTIES 
HIGHEST PRICE PAID for oil and gas 


neome royalties, overrides, oi properties 
A. S. Berry, 520 Wright Bldg ulsa, Okla 
oma 

LEASE AND DRILLING BLOCKS 
drilling 
Daugh 





leases 
Harvey 


SALE: Oil and gas 
and royalties. Write 
Horse Branch, Ky 


“FOR: 
blocks 
erty 
HALF INTEREST in 160 acre Osage 
County lease with well drilled to Mississippi 
1750 feet for $4,000. Joining production 
Jimmy Nix, Box 3041, Okla. City, Okla 


~ OIL GAS 4 AND MINERAL | LEASES avail- 
able in Dell City area of Hudspeth County 
Texas. U. S. Geological Survey Map shows 
anticlinal axis nearby favorable for oil-gas 
structure. Am fee landowner of over 
acres. Write quickly to: Jefferson G. Smith, 
215 Littlefield Building, Austin 15, Texas 


ONE 





OIL & GAS LEASE: 


78.411 acre ranct 10 
year commercial lease, $1.00 per acre 
bonus, 50c per acre rentals. Lays about 
60 miles west of Oldham County, Texas 
One owner, one lease 


COMBEST ROYALTY COMPANY 
Amarillo, Texas 


22 sections or 











OIL LEASES IN BOOMING | 


November Indian Lease | 
Some | 
leases sold for $3,200 per acre. Wells esti- 
mated up to 1500 barrels of oil yw day 


4-Corners Area 
sale brought 30 Million Dollars 


Oil Leases from $2.25 an acre. Fortunes | 
being made. Write for free information 
now. ATLAS OIL SURVEY. Dept. OJ-5, 
Colorado Bidg., Denver 2, Colo. 








BUSINESS OPPORTUNITIES 


FINANCIAL CONTACTS. Underwriters 
Brokers, Private Finders of Capital reached 
No shoppin Confidential. FREE ENTER- 
PRISE ASSOCIATES, 817 5ist St., Brook- 
lyn, N 


INTERESTED IN THE 
Earn 50% interest in a Cuban corporation 
by drilling 20,000 ft. of holes in a 40,000 
acres tract in the Pinar del Rio Province 
with good geology. One mpages company is 
scheduled to drill 6 deep holes this year in 
adjoining areas. Write to: M. A. Noguera, 
Aguiar 574 St Havana, Cuba 


BUSINESS SERVICE 


Delaware Corporations form ed and serv- 
iced. American Guaranty & Trust Com- 
pany. P. O. Box 487, Wilmington, Delaware 


CUBAN PLAY? 


SCOUTING 


VENEZUELAN OIL 
SCOUTING AGENCY 
Reports—maps— newsletter 

Cable: VOSA, Caracas 


Mail: Apartado 3963 


N. VanMiddlesworth 
Phone: 54 48 02 











FOR SALE EQUIPMENT 


PRICED TO SELL. Cardwell RL Spudder, 
rated 7500’ drilling, powered Waukesha 200 
HP engine, good cables. Pressey & Son, 
Pueblo, Colo 

WILSON GIANT Roadair Drawworks with 
36” Hydromatic, 2—L3 LeRoi engines, 
single pump compound, catheads, air com- 
pressor, etc. Completely overhauled. Top 
A-1 condition. Also 64B Oil Well drawworks 
with 36” Hydromatic, pump compound, cat- 
heads, 2—8 cyl. LeRoi engines. Both units 
reasonably priced. Liberal terms to respon- 
sible party. Rig Supply & Rental Co., Box 
2406 asper, Wyo. Phone 2-5870 





FOR SALE EQUIPMENT 
32 DRILL COLLARS, 20 ft. OD, 5”, ID 2 
in., 41-40 heat-treated steel, BRAND NEW 


$300 each. Ask for Ralph Varel. FL 1-6487, 
Varel Mfg Co., 9230 Denton Dr., Dallas 


C-s4 WALKER- NEER Spudder, | with or 
without 5-7 tools. A-l condition. Fully 
equipped. Located at Drumright, Oklahoma 
Box 788 or phone 20. Drumright 


FOR SALE—Cardwell Spudder, RL502, 
complete with tools, equipment necessary 
for efficient operation. Price, inventory on 
request. K & A Drilling Co., Phone 448R 
Box 497, Ellinwood, Kansas 











STEEL PIPE & TUBING 
@ CHROME MOLY @ CARBON MOLY 
@ MONEL @ CARBON STEEL @ STAINLESS 

Widest Range of Sizes & Specs in the U. S. 
WRITE FOR STOCK LIST 


MIDCONTINENT TUBE SERVICE, we, 
2308 Oakton St., Evanston, Ill. A &- 





Stop Tong Breakage! 
ARMITE DRILL COLLAR 
& TOOL JOINT COMPOUND 


Armite Labs., 6609 Broad. St., Los Angeles 1, Calif 
Petro. industries Consultonts, C.A. Caracas, Venez 

















NEAR LONGVIEW, TEXAS 
FORMER LACY REFINERY 


i—Wyatt 30” x 70 Stabilizer 1602 38 tray 

1—5S’ x 96’ tower, 40 tray, 1352 WP 

1—2' x 50’ tower, 24 trays. 

1—Ethy! lead plant. 

2—Upshot heaters, 10 mil. BTU/hr. 

8—Welded storage tanks, 5,000, 2,000 bbl. 

86—Hi-vol pumps, 10 x 7 x 18, 10 x 6 x 12, 
6x4x12,6x3x 


IN STOCK 





VESSELS 


2—12' x 45’ St Tanks, 252 

1—14 x 21’ Clay Tower, 125% 

1—8’ x 75’ Tower, 20 Trays, 252 

1—18” x 32’ Tower, 15 Trays, 1602 

2-8’ x 29 Tanks 

5—Packed Towers 14” x 40, 18” x 27, 
1602 Wyott 1950. 

1—Poly Reactor, 5502, 24” x 28’. 











HOT-OIL PUMPS 
3 Pacific ITB, 400 gpm—2,000 hd, 
3,100’ hd. 


5 Pacific SVTB, 612 gpm—600" hd, et wy 
480 hd, 308 gpm—516’ hd, 193 gpm— 

1 Pacific HVTB (unused) 1270 GPM—408’ Hd. 

BJ hot ofl pump 3 x 9, 13 st, 325 gpm, 4600 hd. 


735 gpm— 


WIRE! 





BRILL BUYS— 


THE BEST! 


HEAT EXCHANGERS 


4—Kellogg Adm. Fitg. Hd 

4—Kolleag Stel Pig. ed.” 
100 abo, 500 Sq. Fr. 

18—GR Fin Tubes, 73 Sa. Fr. 





Fr. 
30-900 § SS shell & tube condensers 100-1000 











COMPRESSORS 


1 Werth LTC-6 800 hp. 
3 Penn Comps 100 CFM 500 Ibs. 
385 CFM 160 Ibs. 


MISCELLANEOUS 
ore f Centrifugals 32 x SO, “x SB, 
8x 28 
5—Sweetland Filters No. 12, No. 10, No 
7, No. 5 
“er Vac. Filters, 10 x 12, 8 x 18, 
x 8. 
2—Lab Petro-Chem Furnaces '2, % Mil 
BTU/hr 
Tremendous selection stainless stee] and 
steel valves 114”-6". 
Goulds 16” pump, 10,500 gpm, 135’ hd 


PARTIAL LIST ONLY 


PHONE! 


FOR DETAILED CIRCULAR 


BRILL EQUIPMENT COMPANY 


4101 San Jacinto $t., Houston 4, Texas, JA 6-1351 


WRITE! 


oR 
2401 Third Ave., New York 51, N. Y., CYpress 2-5703 
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FOR SALE EQUIPMENT 


FOR SALE EQUIPMENT 


FOR SALE EQUIPMENT 





N-3 BREWSTER Drawworks complete 
with 1 GZBU Waukesha 20 months old— 
excellent condition. Price $13,750.00. Contact 
IVERSON SUPPLY COMPANY, Odessa, 
Texas. Phone FEderal 7-2349. 


ONE APO DENVER Mud Pump, 
Model FQ-FX (7%"” x 16") Serial No. 
110920. On hast steel skids. 18 groove 53” 
shive. Good condition. Turner quipment 
Company, Phone FE 7-6562—Nights FE 


2-5751, Odessa, Texas 





FOR SALE at our Wichita » gasoline plant— 
14 30” OD x 40 shell 3 section riveted ab- 
sorbers. %%” shell, %” heads filled with 3” 
triple spiral tile. 145% PSI, 4002 Hyd. test 
pressure. Recently replaced in remodelin 
our plant. Each $350.00 Cities Service Oj 
Company, Patridge, Bartlesville 


NEW 33’6” Vertical, 3 Section, 6 Tray, 
Lead Lined Drying ae b> ee Section 
5’ ID, Lower Sections 2’8” sated Bor- 
er, Texas. Contact L. F. ae field, Phillips 
Picclcum aan st Bartlesville, Oklahoma 


Oklahoma—3— 


FOR SALE at Tallant, 
8’ x 20 shell, 23’ overall vertical butane 
tanks. %” shell and heads, manways, steel 
ladder and safety valve. Code welded, 100% 
WP PSI, test 150%, liquid capacity each 7500 
gallons, $1750.00 each, or $5,000.00 for the 
three. Cities Service Oil—Patridge—Bartles- 
ville, Oklahoma 





FOR SALE: Late Model Cardwell Double 
Drum Spudders, Ser. #RL-666 and RL-701, 
complete with large inventory of tools and 
equipment (extra good). General Tool & 
Supply Co., Box 4387, Oklahoma City, Okla. 





LIQUIDATION —Drumright, Okla. 
TIDEWATER OIL COMPANY 
Modern 15,000 Bhi. / Day Refinery 


Presently being dismantled — 1mmediate removal 
and shipment — exceptional prices 








HOUDRIFLOW CATALYTIC CRACKING 
UNIT, 8800 BBL./DAY (NEW 1952) 








VACUUM CRUDE DISTILLATION UNIT, 
15,000 BBL./DAY (NEW 1953) 














TOWERS 


8'x5'x85'6” 25 Trays 250 PSI 
8'x34'6" x” 10 Trays 

6'x30’x” 9 Trays 

4'6"x30'5"x%”" 14 Trays 

4'x49'6" x%" 24 Trays 330 PSI 
3'x69'6"xs” Raschig Rings 200 PSI 
3’x23'6"x1K,” Catalyst 600 PSI (2) 





ETHYL BLENDING PLANT 8500 GAL. 
COMPLETE SKIMMING POND 


FURNACE TUBES 


500—New Croloy #5, 3” to 6%” OD 
15’ to 32’ long 

500—4”, 4.6% Chrome, headers 

200—4'2", 4-6% Chrome, headers 

200—5”, 4-6% Chrome, headers 





UPSHOT HEATER COIL TYPE “D” 
3” PIPE 600 PSI—417 SQ. FT. 
GAS FIRED 

















VESSELS 


6’x40’ SOAKER, 500 PSI @ 850° F 
20’x28'4” AGITATOR, cone bottom 
10,000 bbl. HORTONSPHERE 

6500 gal. PROPANE TANK 





50,000+/HR. COCHRANE WATER 
TREATING AND DEAERATING PLANT 











HEAT EXCHANGERS 


Tubes Shell 

1080 Reflux Adm. 125 Steel 250 
993 Reboiler Steel 6004 “ 600 
970 a : 1254 - 
750 - # 
331 16-138 
331 16-138 
Brown = Fintube 


Sq. Ft. Type 


Adm. 2507 Stee! 250 
Adm. 1254 " We 
Stee! 6004 (11) 





PUMPS 


HOT OIL 334 GPM, 1,000 PSI (2) 
FIRE 2500 GPM at 426’ head 
CENTRIFUGAL from 60 to 1500 gal. 
from 40° to 655’ head 
STEAM—Hot Oil—Simplex—Duplex 
PROPORTIONING—1 to 5 HP 





2-28 SPOT CAR LOADING RACKS, 
CAPABLE 10 PRODUCTS EACH SPOT 











OTHER ITEMS 


1000 M CFD COOPER GAS COMPRESSOR 
HEAT EXCHANGERS— 196-3100 sq. ft. (25) 
NEW STEEL STACKS—240’ 

53—STORAGE TANKS—1,000-100,000 bbl. 
40—STORAGE TANKS—1,000-27,000 gal. 
10 Ton OVERHEAD TRAVELING CRANE 
PIPE—VALVES & FITTINGS— 

MACHINE TOOLS—WELDERS— 
HYDRAULIC JACKS—HAND TOOLS— 
CHEMICALS, ETC. 





110,000 GAL. FOAMITE SYSTEM— 
COMPLETE 








TELEMATIC 48 TANK GAUGING 
SYSTEM 














Your inspection invited—representatives on premises 
Write -Wire- Phone for Complete Information, Catalog 


HEAT AND POWER CO., INC. 


NEW YORK OFFICE—60 East 42 St., New York 17, N. Y., Murray Hill 7-5280 
TULSA OFFICE—310 Thompson Bidg., Tulsa 3, Okla., Diamond 3-4890 
DRUMRIGHT OFFICE—P. O. Box 587, Drumright, Okia., Phone 569 





USED LATE MODEL 71 and 72 Speed- 
stars, 24L and 28L Bucyrus, all complete 
with tools. Star Drilling Supply Co., Manu- 
facturers of Rotary and able Tools, 
Chanute, Kansas. 


COMPLETE PIPE-THREADING shop. Two 
Landis pe 3 pats ¥ and 7”, with build- 
ing. - ipped. Bargain. Phone 
Diamon 9563" ‘Lundquist, Box 1215, Tulsa, 
ne 








SALES AND RENTALS. Used cable driil- 
ing and fishing tools, casing, production 
equipment; from the Southwest's largest 
stock of oil field supplies. Degen Pipe and 
Supply Co., Tulsa. 





8000 FT. DRILLING RIG For Sale. Com- 
plete rotary rig in A-l condition; consists 
of Wilson “Roadair” Giant Drawworks with 
oil bath compound for two engines, 2-LRO 
Waukesha Engines, 14PHD Oilwell Pump, 
442” API Full Hole drill pipe, standard 1 
ft. derrick and substructure, and all other 
necessary equipment. Inventory and other 
information furnished on request. Write to 
oe 966 or Call PLaza 3-5724, Longview, 

exas 





4 BEVELING MACHINES, late type com- 
plete with torches up to 50.00 each. 
Redneb Pipe Co. P. O. Box’ 1798, Shreve- 
port, La. Phone 4-7767. 


VERTICAL MAGNETOMETER Tempera- 
ture Compensated Ten Gammas Askania 
1955, $1100.00. Calibrating coil, $125.00. Box 
K-155, The Oil and Gas Journal, Tulsa, 
Oklahoma 








FOR SALE at our Okla. City warehouse— 

1 45 HP Happy No. One pumping unit, 
$2500.00. Also 1 Lufkin No. 58, size 6'2 Ditto 
Post and Pitman 
Mace at Whse. Cities 
Patridge, Bartlesville. 


less beam, Sam 
$1000.00. See T ; 
Service Oil Company, 





BUCYRUS Spudder complete with 
inch tailing in tools og house, 
butane tank, junk rack and light plant. Rod 
and tubing tools and hand tools. Phone 
Office 144, Res. 614, Cleveland, Oklahoma 


1 36L 
5 and 7 





GAS COMPRESSOR 
800 H.P. Worthington. May be seen in 
operation. Like new. Too large for pres- 
ent job. Owner will sacrifice. Call 
CARSON MACHINE & SUPPLY CO. 
ME 8-1511—Oklahoma City 
Tulsa, Great Bend, Garden City 








FOR SALE 


A clean D7 Caterpillar tractor, 
series 4T with an inside hydrav- 
lic 8’ blade and a D7N Hyster 
worm driven winch. Serial 


#19131. 
For further information concern- 
ing this equipment call 
HENSON DRILLING 
COMPANY 


OR 2-4112, or write to Box 2192, 
ABILENE, TEXAS 








R. E. KERSHAW CO. 
306 S. 4th St. 
MUSKOGEE, OKLAHOMA 


New Titpon Pipeline 
Line-Up Clamps 
12—30” w/Hyd. Jack 
oan m * 
15—18” 
8—16” 
2—36” 79.20 
1—30” 73.80 
1—24” " x 47.70 
3— 4” ° . 13.00 


$99.90 
80.10 
71.10 
66.60 











MAY 20, 1957 
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FOR SALE EQUIPMENT 


FOR SALE EQUIPMENT 





Heater Tubes, Pipe, Valves, etc. 





LIQUIDATION 11,000 st. rerinery 
D-X SUNRAY OIL CO., ALLEN, OKLA. 


We ore now liquidating this modern refinery and can offer 
equipment at a fraction of its cost. 


INCLUDED ARE: 6 Heaters with Chrome Tubes, Welded Towers 
from 2’ to 8’ with Operating Pressures up to 475 psi., Reboilers, 
Accumulators, Heat Exchangers, Hot Oil Pumps, Centrifugal and 
Steam Pumps, Boilers, Gas and Diesel Generator Sets, New Chrome 


Your Inspection Is invited. Write for Catalogue. 


60 E. 42 St., New York 17, N. Y. 
HEAT & PowER Co. Inc., 310 Thompson Bidg., Tulsa 3, Okla. 


HELP WANTED 





SENIOR MECHANICAL 
ENGINEERS 


experienced in R & D work to act as 
project engineers. Interesting diversified 
rogram for those who seek the chal- 
enge of working independently in the 
development of mechanical, hydraulic, 
and structural systems and components 
particularly related to drilling and pro- 
duction. Healthful, sunny climate 


Write to: 


Southwest Research Institute 
Box 2296, San Antonio 6, Texas 


Attention: S. J. Keane, Manager of 
Technical Services. 














FOR SALE: One 6XVG Ingersoll-Rand gas 
npressor, complete with accessories. Al 
B. Kern, 305 Kennedy Bidg. Tulsa, 
ahoma 
600 HP. RATHBUN-JONES Diese! Engine, 
with GE. 250 KVA—200 KW--240 volt gen- 
erator direct connected to line shaft; com- 
pneumatic starting equipment; fin-fan 
exchanger (16° x Fluor Corp. Los 
Angeles). Cooled by 10 ft. four bladed fan 
powered by 25 hp. motor. Closed cooling 
tem eliminates scale problem. Six-cylin- 
der. 16-in. bore, 24-in. stroke engine de- 
signed to operate 215-265 r.p.m. easily con- 
verted to natural gas operation. All new 
cylinder liners, pistons, bearings. and bush- 
ings. $12,500 f.o.b. The New Era Milling 
Company. Arkansas City, Kansas 
APPROXIMATELY 400,000'—85, 85,000’ 
: used pipe, excellent condition. cleaned 
veled. Pipe & Equipment Exchange, 127 
New York, Indianapolis, MElrose 5-8177 


SIE SEISMIC recording truck, shooting 
truck, and dynamite trailer. Complete for 
field operation. Excellent condition. Sacri 
fice. UNEXCO, 326A Centra! Bldg.. Midland 
exas 


HELP WANTED 


HELP WANTED 


WANTED: Graduate petroleum engineers 
with 4 to 6 years production and drilling 
experience for employment in the Louisiana 
Gulf Coast area with large independent, in- 
tegrated oil company. Mr. E Sands, 800 
Prudential Building, Houston 25, Texas 











Division Exploration 
Manager 


Independent Oil Company has opening 

for experienced landman to direct and 

rvise land and geological activities 

be familiar with Mid-Continent 

Must be capable of handling all 

ases of land-geological operations, 

originating and closing deals. Age limit 

40. Excellent salaried position. Do not 

answer unless fully qualified. In reply- 

ing. give past employment record, edu- 

cational background, and complete per- 
sonal data. Reply 


BOX K-184, 
THE OIL AND GAS JOURNAL, 
TULSA, OKLAHOMA. 








Public Relations 


Man under 35 for independent produc- 
ing and drilling company. Will handle 
customer and public relations program 
Must have excellent personality, char- 
acter. and reputation. College graduate 
yxreferred, with some experience in oil 
busivens or allied service companies 
Reply giving complete information as to 
past employment, education, references 
and other qualifications 


Box K-183, 
The Oil and Gas Journal, 
Tulsa, Oklahoma. 





CHEMICAL ENGINEER 


Chemical Engineer with distillation ex 
perience for research and development 
at midwestern laboratories of nationally 
known food company. Prefer applicant 
having up to 8 years experience, includ 
ing a good background in pilot plant 
development in the field of distillation 
Work involves initial investigation of a 
distillation problem and carries through 
to the ultimate design and start-up of a 
new process or equipment Submit com 
plete resume including education, work 
experience, and salary desired 


Box K-180, 
The Oil and Gas Journal, 
Tulsa, Oklahoma. 


WANTED 


Associate and Assistant 
Professors of Petroleum 
Engineering 


If you have a Ph.D., some experience, 
and want to teach a select group of stu- 
dents in a leading western institution 
with facilities for research, and are 
young, able, and personable, communi- 
cate with the Dean of the Schoo! of Min- 
eral Sciences, Stanford University, Stan 
ford, California 














ANALYTICAL 
CHEMISTS 


Immediate openings for chemists with BS 
or MS degrees in chemistry for analytical 
work with nationally known petroleum re- 
search organization 

Position involves analysis of petroleum 
products, catalyst, methods development, and 
a wide variety of other work of a non 
routine nature 

Would prefer men with a minimum of two 
years experience in the analytical field with 
knowledge of instrumental analysis. Will 
consider recent graduates with good educa 
tional background 

New modern air-conditioned !aboratory 
located in suburban living area. Outstanding 
company benefits including vacation, liberal 
incentive plan, pension plan, life and health 
insurance 

Apply in person or write 
director giving full resume of education 
experience, and date available All in 
quiries will be considered promptly and held 
strictly confidential 


UNIVERSAL OIL PRODUCTS 


COMPANY 


30 ALGONQUIN ROAD 
DES PLAINES, ILLINOIS 


personnel 


Automotive or 
Chemical Engineer 


Position open for graduate automotive 
or chemical engineer with knowledge of 
gasoline behavior research. The work is 
varied in nature and requires capable 
man to coordinate research, author tech- 
nical publications and maintain contacts 
within the industry. Position offers im- 
mediate responsibility in a growing tech- 
nical service activity Location in a 
Detroit suburb offers ideal professional 
environment with a choice of city or 
suburban living. For more particulars 
send name and address to 


PERSONNEL MANAGER 
ETHYL CORPORATION 


1600 W. 8 MILE ROAD 
FERNDALE 20, MICHIGAN 

















EUROPEAN 
OPPORTUNITY 


Project manager required for Euro- 
pean office of international consult- 
ing firm supervising technical as- 
pects of construction and early oper- 
ations of entirely new refinery. At 
least one year's service with good 
possibility of remaining in refinery 
operations. Require mature graduate 
engineer with refinery experience 
and good general knowledge of oil 
business. Excellent location in one 
of Europe’s most attractive cities 
Family transportation and living al- 

included excellent 
Send resume to 


Box K-168, 


The Oil and Gas Journal, 
Tulsa, Oklahoma. 


lowance above 


Salary 
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HELP WANTED 


DEVELOPMENT GEOLOGIST to to develop 
reservoir geology of producing fields and 
recommend drilling programs; experienced 
in logging and testing techniques. Initial 
work in South Texas with eventual cover- 
age of North America. Box K-151. The Oil 
and Gas Journal, Tulsa, Oklahoma 








Experienced Asphalt 
Sales Engineer 


Must be thoroughly familiar with pric- 
ing and specifications and have wide 
acquaintance. To be located in Mid- 
Continent area. Good opportunity for 
right man. State age, experience and 
starting salary expected. All replies will 
be kept strictly confidential 


Box K-129, 
The Oil and Gas Journal, 
Tulsa, Oklahoma. 








GAS ENGINEER 


For Caracas, Venezuela 
CHEMICAL ENGINEERING DEGREE 
MINIMUM 5 YEARS EXPERIENCE 


including compressor plant operations 


design and operating gasoline plants and 
gos pipeline work. Capable setting up 
department when required and working 
with government representatives 
GOOD SALARY, ALLOWANCES 
OPPORTUNITY OBTAIN ADDITIONAL 
EXPERIENCE AND ADVANCEMENT 


Send complete details to 
Cc. L. LAUE 


SOCONY MOBIL 
OiL CO., INC. 


NEW YORK 4, NEW YORK 





HELP WANTED 


FOREIGN ‘EMPLOYMENT. List oil com- 
panies, drilling contractors, seismograph 
contractors, showing where apply As 
$5.00 cash. OIML Co., Box 2603, Tulsa 

a 





ENGINEERS WANTED: By crude oil pipe 
line operating company for general engi- 
neering. Applicants not over 30 years of 
age and must have a recognized degree in 
engineering from an accredited engineering 
school. Experience not essential. Salary 
based on experience and qualifications. 
When making application, please furnish 
resume of experience record, personal data, 
and copy of college transcript. Reply to EM- 
PLOYEE RELATIONS DEPARTMENT, In- 
terstate Oil Pipe Line Company, P. O. Box 
1107, Shreveport, Louisiana 


( HE MIC AL ENGINEER Independent Oil 
Company needs Chemical Engineer under 
35 with general knowledge of, and experi- 
ence in construction, operation, and main- 
tenance of gasoline plants, gathering sys- 
tems, compressor stations, gas pipe lines, 
and related facilities, for permanent position 
in Louisiana. Knowledge of process engi- 
neering also helpful. Furnish information as 
to education, family status, work history, 
and salary requirements to P. O. Box 2162, 
Dallas 21, Texas 








Petroleum Refinery 
Chemical Engineers 


Positions involving technical service 
and consulting type work for petroleum 
refineries are available in refinery tech- 
nology division. Chemical engineers 
working in refinery process engineering 
or operation and economic analysis are 
well qualified for these positions. Posi- 
tions offer a wide variety of work 
assignments in an expanding technical 
activity that works with sales, research, 
refinery, and company management 
problems. Positions also afford oppor- 
tunities for industry-wide contacts with 
refining and process companies and for 
using initiative and individual expres- 
sion to increase responsibility. Location 
in a Detroit suburb offers ideal profes- 
sional environment with a choice of 
city or suburban living. For more par- 
ticulars send name and address to 


PERSONNEL MANAGER 


ETHYL CORPORATION 
1600 W. EIGHT MILE ROAD 
FERNDALE 20, MICHIGAN 











Large 
minimum ten 
plants. 


independent oil company 


years’ experience 


40. Attractive salary, 
treated confidentially. 


BOX 


GAS PROCESS ENGINEER 


has opening for 
design 
Man selected will be located in main office and will be in charge 
of process control of several plants located in Texas and Louisiana. 
liberal retirement and benefit plans. 
Mail complete relevant information to 


K-175, THE OIL AND GAS JOURNAL, 
TULSA, OKLAHOMA. 


graduate engineer with 
and operation of gas processing 


Age to 
Replies will be 








PETROLEUM 
GAS 
DRILLING 


experience. 





GULF OIL CORPORATION 
— ENGINEERS — 


Subsidiary operating in Venezuela has opportunities for engi- 
neers with/without experience. Salary commensurate with 


P. O. BOX #35 
Bowling Green Station, New York 4, New York 


RESERVOIR 
MECHANICAL 
PIPE LINE 





HELP WANTED 

RESERVOIR ENGINEER— _permanent po- 
sition with independent oil company for 
evaluation work, appraising oil and gas 
properties in various parts of U.S.A. and 
Canada. Headquarters enver. Age limita- 
tion 28-35. Splendid opportunity for one 
with sufficient experience in valuation 
work, field analysis, well completions, 
property maintenance. Complete resume, 
photograph, professional engineer's regis- 
tration number, or be qualified for regis- 
tration. College transcript, 5 character and 
5 professional references and salary ex- 
pectation must be furnished prior to inter- 
view. 321 U. S. Nat'l Bank Building, Mile 
High Center, Denver, Colorado. 

WANTED: Cable Tool Driller, 10 years 
experience. Write William Geer, Western 
Foundation Corporation, Two Park Avenue, 
New York 16. N. Y 
NJ = Eee ee ee ee ee oe 


INSPECTION 
METHODS 
ANALYST 





Foreign Employment 


Career opportunity for graduate mechanical 
or metallurgical with 10 
years experience in design and/or 





i inspec- 
tion of petroleum producing a refining 
equipment. Must hove actual 5 years 
i inspection experience requiring thorough 
knowledge of methods procedures and in- 
spection equipment. To develop methods 
$ of inspection and give consultation and 
guidance to engineers and inspection 
personnel in pr application and use of 
+ inspection procedures, tools and equipment. 
Assignment in Saudi Arabia. 

1 High salary plus living allowance and 
inclusive benefits conducive to 
| Excellent community facil- 
> 


liberal all 
rge savings 

ities 

Write outlining background and experience 

Please include telephone number 


Recruiting Supervisor, Box 216 


ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 


Co = a oe ee ee eee ee ee ee eee oe oe 8 


SOUTH AMERICA 


e Career employment with Major Amer 
icon Oil Companies « Sal Open 
Cost of Living Allowance « Monthly 


Bonus. 
NO U.S. INCOME TAX 
OUR FEE AND TRANSPORTATION 
PAID 





Maximum Age to 40 


ENGINEERS, ALL TYPES—Degree re- 
uired. Exp. or Rae ay 
Sees T, = i Age to 32. Single. 

USHERS, 3 to 5 yrs. experience. 

MECHANIC GAS, 5 yrs. experience. 

MECHANIC DIESEL, 4 yrs. experience. 

FOREMAN CONNECTION, 3 yrs. ex- 


poneee. 
OREMAN ELECTRICAL, 3 yrs. expe- 


rience. 
SUPERVISOR, OIL HANDLING, 3 yrs. 
Must have field experience. 

MUD TECHNICIAN, 1 yr. experience. 


aE to 32. 

TEACHER-PRINCIPAL, Male. Must 
have B.S. in education. 

Loe oa m9 STAFF eer, Male or Fe- 


TEACHER. STARE ce CAMP, Female. Age 
to 35. Single. 3 years experience, Ist, 
2nd, 3rd grades. 

STENOGRAPHER, Male or Female. 1 
year exp. Age to 32. Must be single 


All information confidential. 
Send complete resume to: 
OVERSEAS EMPLOYMENT SECTION 
CHAS. J. LOVELESS 


PERSONNEL SERVICE 
616 S. Main + Tulsa, Okla. + GI 7-3193 


. eeeee . 
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HELP WANTED 


IRAQ 


new refinery, family ac 
companies excellent salaries and bene 
fits, three year renewable contract. Age 
Must be U. S. citizen with refinery 
yperating experience. Degree required 





Jot n Irac 


open 


ASST. CHIEF COORDINATOR, lube and 
aspt = Minimum 7 yrs. experience 
jing supervisory. Ch.E. Degree 
ENGINEERING OPENINGS for civil 
electrical, project, mechanical, chem 
cai engineers minimun 3 expe 
rience 
All inquiries confidential. Send resumes 
of experience to 
CHAS. J. LOVELESS 
PERSONNEL SERVICE 


616 S. Main « Tulsa, Okla. + GI 7-3193 











SITUATIONS WANTED 


OGIST: 35, desires ocation 
major and independent oil con 
perience in su ibsurtace 
Has organized and Icce fully op 
exploration progran f ndepend 
x K-185, The Oil a Journal 


OKianoma 


riace 


ILOGIST Five yea aried exper 
Mid-Continent Area th major and 
dent oil companie Qualified to 
: phases of petrole exploration 

opment. Currently ployed. Box 
e Oi and Gas nal Tulsa 


i] 


SUPERINTENDENT with ad 
experience. Employed 20 years 
Mexico and South America. Capable of 
ng entire responsibility of drilling 
ons Desires foreign employment 
K -106 The Oil and Gas Journal 
a, Oklahoma 


LING 
ative 


DRII 


OGIST Four years exploration 
reservoir studies "Des res position 
tion (explor ation geologist with a 
company Cu ntly employed 
ompany. Single. Box K-176, The 
Journal, Tulsa, Oklahoma 


GEO! 
geology & 


ad Gas 


GEOLOGIST—M.S degree young 11 
years experience as exploration geologist 
wit major company primarily on Gulf 

Louisiana and Texas, have been in 
geologist capacity for several years 

ve background in economics and 

on of development and exploration 

g engineering aspect for perma 

cation in Houston desire position 

wit! age independent Box K-179 
he Oi! and Gas Journal, Tulsa, Oklahoma 


ressive 


PURCHASING - ADMINISTRATIVE Ten 
years Oilfield Supply Company Twelve 
year ajor oil company Two jobs in 
twenty-two years. Age 41 ( rently em 
p oyed out of state desire elocation in 
fouston. Excellent qualificatior Excellent 
references. Box K-182, The O and Gas 
Jt t Tulsa, Oklahoma 


WANTED 


GOOD PROVEN development or 

property up to several million 
Reply with geological, en 
records. W. D. Pye Box 


NEEI 
producing 
dollars valuation 
ginee ng reports, 
2586, Fargo, N. D 


WANTED—Semi-proven or proven leases 
or farmouts in South Texas or Gulf Coast 
Please send complete details in first letter 
P. O. Box 1937, San Antonio, Texas 


SITUATIONS WANTED 
EQUIPMENT ENGINEER 
8's years experience with mechanical equip 
ment in various phases of refinery and 
pipeline work. Looking for challenging posi 
tion with chance for advancement into 
executive capacity. Prefer another overseas 
assignment Opportunity more important 
than security. Box K-177, The Oil and Gas 
Journal, Tulsa, Oklahoma 
LATIN AMERICA 

twenty years experience 
problems in addition domestic 
dependent entering foreign field 
The Oil and Gas Journal, Tulsa 


PETROL EU! M 


geological engineer 
foreign operational 
available in- 
Box K-173 
Oklahoma 


PRODUCTION FOR SALE 


I HAVE FOR SALE 500 bbls. oil per day 
loaded in your cars or mine in Wyoming 
Operator, Box 2153, Denver, Colorado 


PRODUCTION WANTED 
OIL PRODUCTION WANTED. Producing 
primary and potential secondary oil ; 
production any size, any amount 
full particulars to: Box K-178, The Oil and 
Gas Journal, Tulsa, Oklahoma 


WANTED FOR CASH 
inal Wells for Salvage 

Oo. Box 150, Phone 107, 
Kansas 


WANT TO BUY—Oil Properties, settled 
or semi-settied production. 100 to 5,000 bar 
rels daily in Oklahoma and Kansas. Contact 
Morris Sitrin, 1215 First National Building 
Tulsa, Oklahoma 


Depleted and Mar 
Frank J. Biack 
McPherson 


PRODU CING oil, gas properties, also roy- 
alties wanted. Any size, any amount. Com 
plete details in first letter. Box 231, Scars 
dale, N 


WANTED Oil or gas production, any size 
refer, Okla., N. M., Tex., Colo. or Kan. B 
hurston, 1427 Princeton NE, Albuquerque, 
N. M 

WANTED—Oil or gas properties in South 
Texas or Gulf Coast. Please send complete 
details in first letter. P. O. Box 1937, San 
Antonio, Texas 


ELECTRIC LOG CABINETS 





FIL ING of full-size 
prefer Kraft 
Two compart 
separate follow 
economical 

geologist 
Send 
Box 


FOR ECONOMICAI 
electric ogs, most geologists 
bilt E-24 4-drawer cabinet 
ments to each drawer with 
blocks make this cabinet handy 
For filing reduced electric logs 
use Kraftbilt E-28 8-drawer cabinet 
for catalog 57-B. Ross-Martin Co., P. O 
800-A, Tulsa, Okla 


LEGAL 


_ ALED BIDS will be 

M Mountain Standard 
1957 and opened at that time in the Office 
of the Fort Peck Indian Agency, Poplar 
Montana, for the leasing of 37,619.22 acres 
of tribal and allotted Indian lands, located 
in Roosevelt, Daniels, Sheridan Count 
Montana, and Williams County, North Da 
kota, for oil and gas mining purposes. The 
details of the lease offering and how and 
where to file bids may be 


obtained by ad 
dressing the nquiry to the Superintendent 
of the Fort Peck Indian Agency at Poplar 
Montana, or telephone Poplar 2161 


received until 2:00 
Time, June 4 


ies 


WANTED 





Production, Refinery, and 


these fields preferred. 
Good 


basis. opportunity 





WANTED 
MANUFACTURER'S AGENT 


for California and Pacific Northwest States 


To represent well known Valve Manufacturer located in Mid-Continent area with 
well established business and reputation in above area. 
Petro-Chemical 
To headquarter in Los 
Must be established in California with 3 or 4 non-conflicting lines. 
for right man. 


Box K-163, The Oil and Gas Journal, 
Tulsa, Oklahoma. 
for further details and to arrange for interview 


Write 


Must be familiar with both 
Plant sales. Wide acquaintance in 
Angeles with warehouse facilities. 
Commission 








EQUIPMENT MEN... 


Parker, Norman Named to 
Hercules Sales Posts 





The appointment of M. Leon Parker 
and R. A. (Bob) Norman as sales rep- 
resentatives for Hercules Tool Co. has 
been announced by S. P. Tschappat 
president 

Parker is representative for the 
Wichita Falls and North Central Texas 
area. He will have headquarters in 
Wichita Falls. 

Norman is representative for the 
Texas-Oklahoma Panhandle and 
ern Oklahoma area. He has had expe 
rience with supply companies in the 
Borger and in Colorado. He will 
make his headquarters at Borger, Tex 


wesl- 


area 


All-Power Elects Evans as 
Vice Pres.-General Manager 


General expansion of the facilities 
of All-Power Manufacturing Co. of 
Montebello, Calif., 
L.G 
eral managet 
M. E. Danielson, president. 

Evans was formerly 
president of Emsco Manufacturing Co 
a division of Youngstown Sheet & Tube 
manutac 


and election of 
Evans as vice president and gen- 
announced by 


have been 


assistant to the 


Co., with responsibility for 
turing in the company’s six plants in 
the United States, Mexico and Eng- 
Previously he manager of 
Emsco’s Garland, Tex.. and chief 
the D- division 


land was 
plant 


engineer of 


Hammond Names Eastern 
Sales Representatives 


The appointment of E. F. Trombley 
as Hammond Iron Works’ representa- 
throughout Connecticut has been 
Ralph E. Kramer, ex- 
ecutive president. Gribbons Oil 
Equipment Co., South Weymouth, 
Mass., has been appointed Hammond 
Iron throughout Rhode 
Island and Massachusetts 
Hammond Iron Works has plants at 
Warren and Bristol, Pa.; Birmingham, 
Ala.; Provo, Utah; and (¢ Wyo. 


tive 
innounced by 


vice 


representative 


eastern 


asper, 


Combs Named Vice President, 
Gulf Division of Walworth 


William M. Combs 
pointed vice president of the Gulf di- 
vision of Walworth Co. Combs joined 
Walworth in 1926 as a field represent- 
and subse- 


has been ap- 


ative in engineering sales 
quently served as manager of the Okla- 
division, Gulf division, and as 


division manager. 


homa 
Central 
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“You'uns ain’t kiddin’ nobody—I know that 
ain’t ne wildcat like you said.” 
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Used by more drillers 


‘on more mud pumps 
than any other V-belt made 

















The four engineering developments 
shown at left make Rib-Top an out- 
standing performer in mud pumping 
operations. 


World leadership is the result of these 
4 engineering developments 


1. Tougher, more resilient cords are able to 
absorb the severe pulsations of mud 


Yet Rib-Tops cost no more than 
2. True-fitting concave sidewalls (U. S. Pat ordinary belts of comparable ratings. 
No. 1813698). As a Gates Belt bends x 

around a sheave, the concave sides fill For fewer \ -belt replacements and 


out become straight fit sheave 


grooves evenly. (Fig A This uniform lower costs on mud pump drives, 
a a a a bee always specify Rib-Top. Both Stand- 


power, less wear, longer life 


Straight sided belts bulge at the sides ard and Super Rib-Top are available 
when bent. Uneven contact (Fig. B) , = 
at your nearby oil field supply house. 


causes uneven wear; shortens belt life. 


pumps; easily handle peak loads 











3. Stabilizing ribbed tops (U. S. Pat. No The Gates Rubber Co., Denver, Colorado 
2548135) are exclusive with Gates. They 


dampen vibration, protect top of belt World's Largest Moker of V-Belts 
from damage, keep belt running smoothly 
over idler-equipped mud pump drives 
with no side whip 


Put Super Rib-Top on the tougher drive 


INNNAAL ‘ ‘U.S Pat. N 
NNANAN, 4. Flex-Weave cover (I : at o P m_ r ’ . : 
VASA 2519590) provides greater flexibility with jobs. With 40% greater horsepower capa- 


VXX “ ae : . - . : 
AAA Wh far less stress on fabric. Wears longer... city. Super Rib-Top easily handles drive 

lengthens belt life... lowers belt costs : . 
overloads. Fewer belts and narrower sheaves 


VANANA: 
solve space and weight problems. 


> ae 


Gates Rib-Top Vulco Rope 


DEVELOPED ESPECIALLY FOR MUD PUMP DRIVES 











The Mark of Specialized Research 
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ROUTINE PROCEDURE 


= 


A new styrene unit on 
stream in West Texas 


—= <= 


One of the four towers fabricated 
in Wyatt’s Houston shops 


Pressure Vessels move 
out of Wyatt’s 


Fabrication Shops 


Shortly New Units 
Go on Stream in 


Petrochemical Processing 


MANUFACTURERS AND ERECTORS 
SINCE 1913 


Plastic Lining is the Growing Trend 

in Mastering Corrosion... 

Consult WYATT’S PLASTICS, INC. 
Subsidiary, Wyatt Metal & Boiler Works 





TOOL COMPANY 


eCustom Tiras 


WORLD STANDARD 
OF THE INDUSTRY 


One of the big reasons you are today getting 
increased footage with Hughes rock bits is the 
improved quality of the bearings. The design 
and metallurgy of Hughes bearings have never 
been permitted to remain static. 

Teams of product, research, metallurgical 
and field engineers are constantly evaluating 
designs and materials to determine the com- 
binations that will deliver the best results. 


Aa STOUT HEART... 


for Longer Life 


Aiding materially in this evaluation is the 
physical examination of the bearings of thou- 
sands of selected dull bits sent to the Research 
Laboratory each year from the various fields 
with their performance records. 

The work of these engineers, backed by 
H nearly 50 years experience with 
rock bits, is being reflected in the continued 
improvement in bit performance. 





